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INTRODUCTION 


Northeastern Ontario supports a large remote recreational fishing industry for walleye (Stizostedion 
vitreum) and northern pike (Esox lucius). Kesagami Lake is one of the largest lakes in northeastern 
Ontario, is remote and protected within a provincial park. The lake is accessible from several existing 
lodges and outpost camps, and provides high quality angling opportunities for walleye and trophy northern 
pike, as a result, the lake is a popular destination for fly-in tourist anglers. 


Historically, a few lake and fishery surveys have been completed periodically since the early 1960's. 
Aquatic habitat inventories were conducted on Kesagami Lake in 1960 and 1965, however, little additional 
assessment occurred between 1965 and the mid 1980’s. The first extensive sport fishery assessment was 
conducted in 1984 (Armstrong 1984) and found that walleye had a broad-based age distribution but length 
distribution was generally narrow, as a result of the slow growth rate. Similarly, northern pike were 
repo.ted to have a wide age distribution. Anglers tended to harvest older walleye and northern pike age 
classes. Angler catch per unit effort (CUE) was relatively high for walleye (0.59) and northern pike (0.37) 
with 49.2% of walleye and 14.6% of northern pike caught being harvested by anglers. 


Maturity and fecundity studies for walleye were conducted in 1984 (Payne 1985) and 1985 (Ladoucer and 
Payne 1986). The age of first maturity was 6 years for females and 5 years for males. Immature fish 
older than age 6 were reported for both sexes. The mean relative fecundity of 28,976 eggs/kg of body 
weight was considered low by Payne (1985) compared to other known populations, however, fall fecundity 
studies conducted on northern latitude lakes, may not show true fecundity values for spring spawning fish 
(B. A. Henderson pers. comm.). 


The sport fishery was last assessed by Hendry and Payne (1987) using trap nets and creel surveys. Results 
showed that both walleye and northern pike harvest totalled only 17% of the estimated total potential yield 
(SPOF 12, OMNR 1982); that the Kesagami Lake Lodge may represent 85% of all anglers that use the 
resource; northern pike were older than was previously believed; and that the trophy northern pike 
population may be in danger of over-exploitation. 


Management recommendations were made for this fishery as a result of these surveys. Brousseau and 
Armstrong (1987) suggested that slot limits, to protect the middle segment of walleye and northern pike 
populations and a limit of one trophy northern pike should be enacted. A daily catch and possession limit 
of two northern pike with only one greater than 71 cm in total length (TL) regulation was established 
(Hendry and Payne 1987). 


Prior to 1994, little information was available concerning the current use and status of sport fish 
populations in Kesagami Lake. These populations are fished by tourist outfitter guests, by fly-in anglers 
and possibly some subsistence Native harvesters. Anecdotal evidence made by the current Kesagami Lake 
Lodge owner and the park superintendent suggests that the fishing quality and/or quantity have been 
reduced extensively over the past few years. Such speculation and lack of current fish use and population 
data resulted in a two year assessment program in 1994 with the following objectives: 


1. To determine catch and harvest levels for the walleye and northern pike populations, 

2. To determine the quality of the northern pike and walleye fisheries by estimating relative abundance, 
population characteristics, fish community structure and mercury contamination levels, 

3. To document the spring walleye and northern pike spawning habitat and behaviour, 

4. To propose fishery management strategies. 


Thompson et al. (1996) reported the results of the 1994 study. This report presents the results of the 1995 
field study and provides comparisons with previous years including 1994. This is the final report of the 
1994 and 1995 fishery assessment program. 
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STUDY AREA 


Kesagami Lake is located within Kesagami Lake Provincial Park (Lat. N 50°23’ and Long. W 80°15’) 
approximately 137 km (85 miles) northeast of Cochrane, Ontario. The lake is situated in the Abitibi 
Upland of the Canadian Shield (Bostock 1970, Fig. 1). This physiographic area is composed of 
Precambrian bedrock and forms a gently rolling peneplain that dips gradually northward to the Hudson 
Bay Lowland. The area rises from the Lowland to a maximum elevation of 450 m and contains rocky 
landscapes, scattered lakes and glacial deposits (Thurston 1991). The elevation of the lake itself is 261 
m, due to it’s location at the northern part of the Abitibi Upland. 


The lake is situated within the southern portion of the Hudson Bay Lowlands forest of the Boreal Forest 
Region (Rowe 1972). On poorly drained sites surrounding the lake, tamarack (Larix /aricina) and black 
spruce (Picea mariana) dominate. Balsam poplar (Populus balsamifera), white birch (Betula papyrifera) 
and trembling aspen (Populus tremuloides) occur in upland areas. 


Most of the lake shoreline is low (<6 m) with extensive areas of exposed stratified peat. The west 
shoreline contains boulders with rather steep banks (to 1.5 m). Sandy beaches are present along 
peninsulas, points and islands. Sub-surface boulders and shoals are present throughout the lake and can 
create a problem for aircraft access. Aquatic vegetation occurs primarily in shallow bays and protected 
areas. 


The surface area of Kesagami Lake is approximately 17,120 hectares. The mean water depth is 2.3 m 
and the maximum depth is 8.0 metres. The lake does not thermally stratify. The morpho-edaphic index 
(MEI) ranges from 5.6 to 8.9, resulting in a mesotrophic classification (Adams and Olver 1977). Water 
colour ranges from yellow/brown to blue/green and buffering capacity is low (Lake Survey File 1984, 
Appendix 1). 


Fish species reported for the lake include; walleye, northern pike, lake whitefish (Coregonus 
clupeaformis), lake herring or cisco (Coregonus artedii), white sucker (Catostomus commersoni), longnose 
sucker (Catostomus catostomus), shorthead redhorse (Moxostoma macrolepidotum), yellow perch (Perca 
flavescens), johnny darter (Etheostoma nigrum), slimy sculpin (Cottus cognatus), burbot (Lota lota), trout- 
perch (Percopsis omiscomaycus), ninespine stickleback (Pungitius pungitius) and spottail shiner (Notropis 
hudsonius) (Lake Survey File 1984). 


A Native commercial fishery for walleye and northem pike occurred on the lake between 1958 to 1966, 
however, the fishery was uneconomical due to high transportation costs. Little commercial harvest was 
reported. Native subsistence fishing has also occurred in the past but little is known about this activity. 
In 1994 and 1995, no evidence of a Native subsistence fishery was evident. 


Kesagami Lake is located in Fishery Division 25. There is no closed season for northern pike (except 24 
Dec.), however, the walleye season is closed annually between 15 April and the third Saturday in May. 
Present catch and possession limits are two northern pike in one day or in possession, of which only one 
trophy fish may be greater than 71 cm (27.9 in) in total length. The standard walleye creel limit of six 
fish with no size limits is in effect. Recreational angling occurs between ice-out in May until early fall. 


One tourist camp is located on the lake. Kesagami Lake Lodge was owned and operated by Natives from 
the mid 1950’s to 1969 but was eventually sold to a private interest. The lodge was expanded in 1982 
and was sold again in 1993 to the present owner. The new owners have established a voluntary fishing 
policy of catch and release of all walleye and northern pike but lodge anglers are known to harvest both 
species for shore lunches. 


Access to the park and its resources is by aircraft or boat during the open water season. Winter access 
by snowmobile is prohibited by a regulation put in place in 1992. 


METHODS 


Creel Surveys 


Two types of creel surveys were conducted on the lake to determine fishing effort, to estimate the number 
of fish caught, released and harvested and to estimate the catch per unit effort (CUE) and harvest per unit 
effort (HUE) for the major fish species caught. Fish attributes and angler behaviour and perceptions were 
also recorded (Thompson 1994). Data were compiled and analyzed using the CREESYS computer 
program (Lester and Trippel 1985) and are stored at the Cochrane Regional Office with a copy supplied 
to the OMNR Cochrane District office. Additional information was recorded in the field crew’s daily 
journal. 


Roving Creel 


A roving creel survey was conducted between 29 May and 13 August, 1995. The survey design in 1995 
was improved by adding a third spacial strata resulting in three creel areas (southwest, southeast and north, 
Fig. 2) compared to the 1994 study (Thompson et al. 1996). The change was made based on reports of 
fishing location from the 1994 study. Three time strata (0700 to 1230 hrs, 1231 to 1730 hrs and 1731 
to 2230 hrs) were also used, for a total of nine strata. Stratification by day type (weekday vs. weekend) 
was not done because of the remote nature of the fishery. One space and one time period were sampled 
on a random basis, each day. We assumed that the activity within each time period had an equal 
probability of being chosen and that all anglers fished from boats. We grouped those that fished from 
airplanes into this fishing mode code. Check counts listed on the Creel Log Form were not completed 
for we assumed all anglers present were fishing. Data analysis did take into consideration guides that 
fished to give an estimate of total fishing pressure. Creel Log Forms and Creel Interview Forms were 
completed following methods described in the CREESYS user manual (Lester and Trippel 1985) 
(Appendix 2 and 3). Additional questions concerning angler behaviour and perceptions were asked the 
first time an angler was interviewed (Appendix 3). These questions were not coded into the computer 
analysis and were compiled by hand. Angling locations were recorded by dividing the lake into one km° 
blocks and using an alphanumeric grid to record locations (Fig. 2). Data were stored on 9 cm* computer 
discs and coded as PPN-CR-95-01. 


Access Creel 


An access creel survey was conducted at the Kesagami Lake Lodge’s main dock between 29 May and 10 
August, 1995. This survey was conducted within one time period (i.e. 1200 to 2400 hrs) and involved 
only one access point (i.e. total stratum count = 1). Creel Log Forms and Creel Interview Forms were 
completed following methods given in the CREESYS user manual (Lester and Trippel 1985). All trips 
were considered to be complete fishing trips. A few interview forms reported incomplete trips, since the 
anglers were considering fishing in the evenings. We modified these forms by recording the fishing trip 
as complete with the fishing stop time recorded as one half hour less than the interview start time. We 
felt that this new estimated fishing time was conservative. Activity counts were reported as the number 
of boats that landed at the dock. The first time anglers were interviewed at the access point, they were 
asked the same option questions asked during the roving creel, even if they had already been asked during 
the roving creel, since the two surveys were treated as independent studies. 


The analysis of these data was similar to the roving survey. Data for the access creel were stored on 
computer discs and coded as PPN-CR-95-02. 


Trap Netting Surveys 


Two trap net surveys were also conducted in 1995. Spring trap netting was initiated to document walleye 
and possibly northern pike spawning and post-spawning concentrations. The summer survey was 
conducted to determine fish relative abundance, community structure and gather biological data for 
walleye and northern pike. 


Both surveys were conducted using two, 1.83 m (6 ft) trap nets with 45.7 m (150 ft) leads. Leads were 
set on shore and the nets set perpendicular to the shoreline. Crews attempted to set nets where the 
minimum water depth was | m at mid-lead and 2 m at the gap. Nets were set overnight for approximately 
24 hours. 


Spring Spawning Survey 


Nets were set throughout the lake at the same locations used in 1994 (Fig. 3). These sites were based on 
historic spawning information and the judgement of the netting crew. Net set number, gear characteristics, 
location, set and lift dates and times, substrate and cover, and weather were recorded on an Effort and 
Catch Form (Appendix 4). Species catch composition, sex ratios and spawning conditions were 
documented. Annotated notes were recorded in the daily diary. Fish biological attributes were measured 
as described below. 


Nearshore Community Index Survey 


This survey attempted to obtain an unbiased sample of the nearshore fish community. Where possible, 
methods followed provincial standards for nearshore community index netting (Willox and Lester 1994, 
Fulford 1993). Net sets were located at the same sites used in 1994 (Fig. 3). The lake and major island 
shorelines were divided into one km long sections and net set locations were picked randomly. Net set 
number, location, set and lift dates and times were recorded similar to the spring survey. More detailed 
information concerning gear description, effort, habitat and weather was recorded on standard Effort and 
Catch Forms (Appendix 4). The number of fish caught, by species, the occurrence of re-captures and 
biological attributes were also recorded. 


Fish Biological Attributes 


All fish encountered during the roving and access creel surveys and both trap netting surveys were 
sampled for biological attributes. Total length (TL), fork length (FL), round weight (RWT) and sex 
(spawning and sacrificed fish) were recorded and calcified structures were collected for age determination. 
Scales and dorsal spines were collected from walleye and yellow perch. Scales and pectoral fin rays were 
collected from northern pike, lake whitefish, lake herring and both species of suckers. Otoliths (walleye) 
and cleithra (northern pike) were collected from sacrificed fish. Biological data were recorded on scale 
envelopes in the field and later transferred to summary forms. Data sets for all surveys were kept 
separate. General observations concerning external parasites and general fish condition were also 
documented. 


Ages were assigned to fish based on the ageing structure which had been given the highest confidence 
rating by the ager (M. Gauthier pers. comm.). When ageing structures had equal confidence ratings, the 
‘best’ age was often indicated by the ager, or the most reliable ageing structure was used (ie. otolith 
preferred over fin rays or spines, which were preferred over scales). 


Analysis of data consisted of determining overall and by age class the mean and 95% confidence intervals 
of measured attributes. Fork lengths were used for all analyses. Means were compared using ANOVA 
and t-tests. Length and age frequency distributions were constructed to describe fish population structure 
and were compared using the Kolmogorov-Smimov (K-S) test (Sokal and Rohlf 1981). Growth of 
walleye and northern pike were described by fitting the vonBertalanffy equation to the observed mean size 
at age data. The equation was fitted using a Walford plot to estimate asymptotic length (L,,) and growth 
coefficient, K (Ricker 1975); then a plot of L,-L, by age to estimate T,. These parameter estimates were 
then fine-tuned by fitting by eye to the observed data. Total mortality was estimated using catch curve, 
cumulative catch curve, Robson-Chapman method (Ricker 1975) and observed maximum age (Pauly 
1984). Fish condition was described calculating the geometric mean regression of RWT on FL with log,, 


transformation and the Fulton condition factor. Fish condition between years was compared using analysis 
of co-variance. A p-value of 0.05 was used for all statistical tests. All statistical tests were completed 
using a SAS computer package. 


Data from the 1984 and 1986 projects were reviewed and compared with 1994 - 1995 data when possible. 
Raw fish data were not available in a computerized format, therefore we relied on tables from the reports 
(Armstrong 1984 and Hendry and Payne 1987) and existing printed computer summaries. 


Fish biological data from the 1994 and 1995 surveys were entered into computer spreadsheets for analysis 
and storage. 


Water Sampling 


Water temperature and dissolved oxygen profiles were recorded weekly at 12 water chemistry stations 
located throughout the lake. The same stations established during past lake surveys were used, with 
additional stations chosen in 1994 and 1995 (Fig.3). Water samples were used to record changes in the 
water column’s temperature and dissolved oxygen statistics throughout the summer and to establish 
available habitat standards for both walleye and northern pike. 


RESULTS 
Creel Surveys 


Catch and Effort 


The roving creel survey was conducted between 29 May and 13 August, 1995. Two hundred and ninety- 
four interviews were conducted and 697 anglers contacted (Table 1). Estimated angler effort was 27,308 
+ 5,288 angler-hrs (Table 1 and Fig. 4). An estimated total of 17,255 + 7,179 walleye were caught, of 
which 4,318 + 1,909 (25%) were harvested (Table 2, Fig. 5), resulting in a CUE of 0.63 and a HUE of 
0.16 fish/angler-hr. An estimated total of 6,336 + 1,907 northern pike were caught resulting in a CUE 
of 0.23 fish/angler-hr (Table 3, Fig. 5). No harvested northern pike were observed during the roving 
survey. Small numbers of lake whitefish and yellow perch were reported as incidental catch. 


The access creel survey was conducted from 29 May to 10 August, 1995. Similar numbers of interviews 
(297) and angler contacts (692) occurred as for the roving creel survey. Estimated angler effort from the 
access creel survey was 16,999 + 1,709 angler-hrs, which was more than 10,000 angler-hrs less than that 
estimated by the roving survey. The estimated catch of walleye was 13,580 + 3,161 fish with 1,064 + 
223 (7.8%) being harvested. The estimated catch and harvest were 79% and 25% of the values estimated 
from the roving survey. The estimated CUE (0.80) was slightly higher and the HUE (0.06), much lower 
than estimated by the roving survey. The estimated catch of northern pike was 4,039 + 515 for the access 
survey, 64% of the value estimated from the roving survey. A small number of harvested northern pike 
(6) were observed in the access creel, resulting in an estimated harvest of 25 + 29 (0.6%) fish. The 
northern pike CUE from the access creel (0.24) was almost the same as for the roving survey. 


Angling effort was also estimated by combining data from the creel surveys with post-season visitor 
statistics reported by Kesagami Lake Lodge (C. McDonald pers. comm., Appendix 5). Using this method, 


angling effort was estimated to be 26,150 angler-hrs, which was similar to the result from the roving 
survey. Finally, a combined estimate of 19,125 angler-hrs was derived from the results of both creel 
surveys (Appendix 5). 


The four estimates of total angler effort in 1995 range from 16,999 (access) to 27,308 angler-hr (roving). 
The pooled estimate using both survey results gave an estimate close to the access creel result (19,125 
angler-hrs), while the estimate based on post season report by Kesagami Lake Lodge was similar to the 
roving creel result (26,150 angler-hrs). We feel that the 1995 access creel estimate is low because of the 
survey design and location of the field camp away from the Lodge, which made it more difficult to 
contact anglers compared to 1994. Review of the angling effort estimates for 1994 showed the reverse 
of what was calculated in 1995 (Table 4). The 1994 access creel produced the best estimate, however, 
we feel an improved 1995 roving creel design resulted in a much improved result compared to 1994 
(Table 4). These improvements and the close agreement to the Kesagami Lake Lodge data indicate that 
the 1995 roving. creel gave the best result. Therefore, the roving creel results were used to calculate the 
proportion of potential yield used by anglers in 1995. 


A comparison of angler surveys conducted since 1984 is shown in Table 5. The only previous year for 
which an estimate of total angling effort was available was 1986 (1984 and 1985 surveys calculated 
observed effort, catch and CUE only). Angler effort has increased dramatically since that time, with 
corresponding increases in catch of walleye and northern pike. However, the harvest of walleye appears 
similar and that of northern pike considerably lower. Anglers have increased dramatically the proportion 
of fish that are live-released since 1986 with CUE’s for walleye and northern pike remaining relatively 
unchanged. 


Angler Demographics and Behaviour 
Fishing Methods 


Spin casting and combined methods were the most common angling methods used in 1995 (Table 6). 
Both creel surveys reported that these methods combined comprised over 65% of effort. Trolling and 
jigging were other commonly used methods, with similar results occurring for both surveys. These results 
were similar to those from 1994. Rankings were the same or differed by only one value. The greatest 
difference was that the 1994 roving survey reported a much lower proportion of anglers using a 
combination of methods (11.6%). The difference may be due to the way in which the creel crew, which 
was different in 1995, interpreted or asked this question. 


Angler Origin, Accommodation and Experience 


Anglers of U.S origin comprised 72% and 65% of anglers interviewed during the roving and access creel 
survey respectively (Table 7). Most of the remainder, 28% and 34%, respectively, were Ontario residents. 
Very few anglers came from parts of Canada outside of Ontario. The 1994 results were very similar with 
69% and 68% of anglers originating from the United States, with most of the remainder coming from 
Ontario. 


Most visitors to the lake were paid guests at a fishing lodge. Values for the roving and access creel were 
84% and 94%, respectively (Table 8). The roving creel survey reported 12% of anglers as day trippers. 
The access creel sampled Kesagami Lake Lodge guests almost exclusively, therefore no day trippers were 
recorded. A small number of park campers and the lodge operators comprised the remainder of anglers 
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contacted. In 1994, both creels reported over 95% of anglers as being paid guests of a tourist camp, with 
the remainder being day trippers and non-permanent residents (ie. camp owners and staff). 


Most anglers accessed the park using air service provided by Kesagami Lake Lodge (Table 9). The roving 
and access creel reported that 87% and 99%, respectively, used this method. The roving creel contacted 
60 anglers (9%) who used Lindberg’s Air service and 27 (4%) who used Konopelky Air Service. These 
were mostly the same anglers reported as day trippers, as the access creel reported only 2 anglers using 
those air carriers. Very small numbers of anglers were surveyed that visited the lake using private aircraft. 
In 1994, the roving and access creel reported 83% and 98% of anglers were accommodated at Kesagami 
Lodge. 


Best estimates of the number of clients were provided by the outfitters as well. In 1995, Kesagami Lake 
Lodge had 577 guests (48%); Lindberg’s Air Service: 270 (23%); Konopelky Air Service: 200 (17%) and 
others: 150 (13%). These numbers may suggest that Kesagami Lake Lodge did not have as high a 
proportion of anglers on the lake as found by the creel surveys; however, these numbers reflect the 
number of guests, not fishing effort. Many of the guests of other outfitters were not accommodated on 
Kesagami Lake, therefore they fished Kesagami Lake during a portion of their stay. In 1994, Kesagami 
Lake Lodge reported having 899 guests or 62% of all visitors. This was a larger number and greater 
proportion of visitors than 1995. Other outfitters reported similar number of guests in both years of the 
study (Table 9). 


To try and estimate individual outfitter use, we assumed Kesagami Lake Lodge represented over 80% of 
the total angling effort with the remaining reporting outfitters contributing between 13 and 17% of the 
total use (Table 9). 


Anglers fell into two groups with regard to the number of years that they had been visiting the lake (Table 
10). The greatest number had only come once or twice (78% and 80% for roving and access creel, 
respectively). Most of the remainder, were long time visitors, having been coming for at least five years 
(16% and 14%, respectively). Similar results were found in 1994 when the roving and access creel 
reported 82% and 92% of anglers visiting for two years or less. 


Shore Lunch Fish Consumption 


Participation in the shore lunch consumption question was approximately 86% of all anglers creeled with 
the remaining anglers not participating or not questioned by the creel crew. The roving creel survey 
reported that 19% (115/599) of reporting anglers had a shore lunch on that day while the figure was 
higher (35% or 208/602) for the access creel (Table 11). The shore lunch consumption rate was calculated 
by dividing the reported number of walleye eaten by the total number harvested. Using observed harvest 
and shore lunch consumption data, the roving and access creels estimated that 38% and 76% of harvested 
fish were consumed during shore lunches. We believe that the estimate from the access creel is more 
accurate because anglers were contacted later in the day (ie. some roving creel anglers were contacted 
before lunch). Using the consumption rate of 76% and our best estimate of total harvest (4,318 fish, 
roving creel), the estimated total fish consumption at shore lunches was 3,273 fish (1,997 kg). 


In 1994, shore lunch fish consumption rate was estimated at approximately 70% (roving) and 77% 
(access). These values are similar to the 1995 access creel value, supporting our belief that the 1995 
access creel value is more accurate. Using the access creel consumption value and the ‘best’ harvest 
estimate of 2,640 walleye, total fish consumption was estimated at 2,028 fish (1,217 kg) or approximately 
2/3 of the 1995 estimate (Table 11). 


No northern pike were reported eaten during shore lunches in 1995 and only 8 estimated eaten in 1994. 
For the most part the northern pike fishery is used by tourists as a catch and release resource. 


Areas of Fishing Pressure 


Angler effort and catch were distributed fairly evenly between the three creel areas. Walleye catch, 
harvest and CUE were greatest in the southwest sector, while northern pike catch and CUE were greatest 
in the north sector. Fishing effort was concentrated around the shoreline, islands, shoals and bays (Fig. 
6 and 7). Comparisons with 1994 (Thompson et al. 1996) showed that fishing pressure was most heavily 
concentrated in Kochichi, Little Ligigami and Ligigami bays in the north, along the western shoreline at 
H10 and 110, just inside Opimiskau Bay (G16), eastern shoreline of Big Island and the entrance of 
Newnham Bay (Fig. 6 and 7). 


Angler Awareness and Opinuns of Regulations 


Anglers were generally aware of angling regulations on Kesagami Lake (Table 12). The roving creel 
reported 92% (302/348) were aware and the access creel, 100% (n=339). Similarly, almost all anglers 
were staying at a facility which had a camp policy regarding fish harvest (97% or 263/271 and 100% at 
n=292, respectively). In 1994, a lower percent of anglers reported being aware of the provincial fishing 
regulations (74% and 64%, for the roving and access creels respectively). The higher values from 1995 
may be a result of better education by camp owners because of OMNR employees being present on the 
lake and/or the education by the creel crew during the study. 


Total Potential Yield Estimates 


Potential yields of walleye and northern pike were estimated based on SPOF 12 (OMNR 1982) and fishing 
quality management guidelines from northwestern Ontario (OMNR 1992)'. We compared our best 
estimates of harvest from the creel surveys and added hooking mortality factors to estimate total losses. 
Based on the literature, we used a hooking mortality of 5% for walleye. We used values of 5% and 10% 
to represent the possible range of hooking and handling mortality for northern pike, although the rate may 
be higher depending on age, sex, gear used and time of year (J. Casselman, pers. comm.). 


Estimates of potential yield of walleye were 13,500 kg/yr and 9,400 kg/yr, respectively (Table 13). The 
estimated harvest of walleye in 1995 was 2,634 kg, based on the mean weight of angled fish of 0.61 
kilograms. Adding a hooking mortality factor of 5% for released fish, the estimated total removal of 
walleye from the population was 3,029 kg, or 22% and 32% of the potential yield, for the SPOF and NW 
Ontario estimate, respectively. 


Estimates of potential yield of northern pike were 10,600 kg/yr and 4,300 kg/yr, respectively (Table 13). 
The estimated harvest of northern pike in 1995 was 82 kg, based on the mean weight of sampled fish of 
3.29 kg (very few angled fish were measured, therefore trap net fish were used to estimate mean weight 
as well). Adding hooking mortality factors of 5% and 10% for released fish, the estimated total removal 
of northern pike from the population ranged from 1,120 to 2,158 kg. This corresponds to 11% and 50% 
of the estimated potential yield, for the SPOF and NW Ontario estimate, respectively. 


' Fishing quality management guidelines established fish quality standards based on, allowable yield, CUE, fish size and effort (OMNR 1992). 
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In 1994, the estimate of walleye harvest was lower, therefore when the hooking and handling mortality 
factor was added total losses were only 2,252 kg, or 17% to 24% of potential yield. Northern pike harvest 
in both years was low, therefore the estimate of total removal was largely dependent on the estimated 
mean weight and the hooking mortality factor used. The mean weight of all sampled northern pike (trap 
net and angled) from 1995 was applied to the 1994 data as well, since we felt that the mean value of 5.5 
kg was too high (Thompson et al. 1996). Applying these factors resulted in an estimated removal of 2,028 
kg at 5% hooking mortality and 3,497 kg at 10% hooking mortality or between 19% to 81% of potential 
yield (Table 13). 


Trap Net Surveys 
Spring Spawning Survey 


Twelve overnight trap net sets were completed between 28 May and 5 June, 1995 for a total of 222 trap 
net hours (Fig. 3). The same sei locations used in 1994 were used in 1995. Water temperature during 
this period ranged from 9.5°C to 16.0°C and averaged 11.6°C (Appendix 6). Water depth at the gap 
ranged from 1.5 to 2 m and averaged 1.8 metres. Walleye (112 caught), northern pike (97 caught) and 
white sucker (126 caught) dominated the catch (Table 14). Lake whitefish (48) lake herring (12), 
longnose sucker (12) and yellow perch (2) comprised the remainder of the catch. Observations concerning 
catch composition were similar to that observed in the spring of 1994. Trap netting occurred after the 
peak of spawning for walleye and northern pike, and no observations of spawning condition or location 
were made in 1994 and 1995. 


Nearshore Community Index Netting 


Thirty-three overnight trap net sets were completed between 14 July and 8 August, 1995 for a total of 637 
trap net hours (Fig. 3). The same set locations and numbering sequence used in 1994 was used in 1995, 
with the exception that nets were not set at sites 40 and 41. Air and water temperature averaged 19.9°C 
(range: 10° - 28°C) and 20.1°C (range = 17° - 24°C), respectively. Lake water level was low for much 
of the summer; as a result, water depth at the gap averaged only 1.2 m (range = 0.8 m - 2.0 m) and the 
netting crew had serious concerns regarding the capture efficiency of the gear. Walleye dominated the 
catch (Table 14, Fig. 8). A total of 177 were caught, resulting in a CUE of 5.4 + 3.2 fish/overnight set. 
This was almost double the CUE recorded in 1994 (2.9 + 1.1/set), but the difference was not significant 
because of the wide confidence limits. The northern pike CUE was similar in 1995 (3.4 + 1.3/set) to the 
1994 value (2.6 + 1.1). The catch rates for both species of sucker and yellow perch were also, similar 
between years. The catches of lake whitefish and lake herring were significantly lower in 1995 than in 
1994 (t-test, p<0.05). The confidence limits for all species catches were quite wide. The coefficient of 
variation ranged between 70% and 320% and averaged 152% of the mean catch/set for all species. 


The 1984 trap net assessment occurred in the spring, and targeted areas of fish concentration; therefore, 
estimates of species composition and CUE may be biased and no comparisons were made with 1994 - 
1995 data. In 1986, trap nets were set in late Spring (June 19 - 28) and mid-summer (July 16 - 23, 
Appendix 7). The summer CUE’s were compared to 1994 - 1995, even though nets were not set 
randomly. The mean number of walleye caught, per over night set, in 1986 was much higher than in 
1994 or 1995 (25.9 + 20.0). The mean was inflated by two sets with catches of 103 and 83 walleye. Even 
if both sets were excluded from calculations, the mean was still higher than in this study (11.0 + 3.46). 
The differences were not significant because of the wide confidence limits. The catches of most other 
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species were of a similar magnitude as in 1994 - 1995. Exceptions were relatively large numbers of 
yellow perch and white suckers caught in 1986. As with walleye, most of the yellow perch catch 
(140/147) occurred in three net sets. 


Fish Attributes For Walleye 
Length Distribution 


The fork length distributions for angled and trap netted walleye are shown in Figure 9 and Appendix 8. 
In 1995, angled walleye ranged between 258 mm and 562 mm FL and 180 g to 1,600 g RWT (n = 245) 
(Appendix 11). Trap net caught walleye were represented by a slightly larger range of sizes (200 mm to 
653 m and 70 g to 3,300 g, n = 266) (Appendix 10). Compared to 1984 and 1994, distributions in 1995 
had the same mode (370 mm - 399 mm FL) but were less sharply peaked. The primary difference in the 
disiributions was the presence of relatively more fish smaller than 280 mm FL in 1995 trap net samples. 
The 1995 trap net distribution was significantly different from all other years and gears (Kolmogorov- 
Smimov test, p<0.05 Appendix 28). There were no other significant differences between the other 
distributions. 


In 1995, the mean fork length and round weight of angled walleye were 386 mm + 5.3 mm and 607 + 
24.3 g, respectively (Table 15). Trap net caught walleye were smaller on average (357 + 8.1mm and 510 
+ 39.6 g). The differences were significant (t-test, p<0.05). 


In 1994, the overall mean fork length of angled walleye was 386 + 7.6 mm, which was not different from 
the 1995 value (p>0.05). The mean for trap net caught fish was 388 + 6.7 mm, which was different from 
1995 (p<0.05). Comparisons were not made with 1984 and 1986 data as raw data was not available in 
a computerized format (multiple means should be tested using ANOVA). Also, reported standard errors 
for 1984 appeared to be incorrect. However, the average length of angled fish appears to have remained 
constant since 1984. 


Age and Growth 


The assessed age of 266 trap net caught walleye ranged from 2 to 32 years old (Figure 10 and Appendix 
10). The modal age was 8, with other prominent year classes occurring at age 14 and 22. Age 2 and 5 
walleye may also represent large year classes, but these ages were not fully recruited to the gear. The 
overall mean age was 11.9 + 0.8 years. The angling fishery selected for significantly older fish (14.1 + 
0.7, t-test, p<0.05); the youngest fish caught was 6 years old and fish aged 8 to 16 dominated the catch. 
Overall, age 8, 12, 14, 20 and 22 fish appear to be from relatively large year classes, and age 11, 13 and 
18 from small year classes. Large year classes that dominate the population are produced at irregular 
intervals of 2 to 6 years. 


Combined trap net and angled data were compared among years (Fig. 11). Comparison with the 1994 age 
distribution shows the same large year classes, but one year younger; thus validating the ageing techniques 
used. The 1995 distribution shows a larger proportion of fish in the age 2 to 6 range, than in 1994. 
These may represent relatively large year classes that are just becoming vulnerable to the gear and can 
be expected to dominate the population in the future. Alternatively, the low water level experienced in 
1995 may have resulted in increased vulnerability of younger walleye to the trap nets. 


Reviewing historical data further showed that a few older aged fish were part of the 1984 and 1986 
samples (Fig. 11 and Appendix 9). The 1984 and 1986 age distributions were skewed to younger age 
classes probably as a result of underestimating the older age classes. Comparisons made in 1994-95 
between scale and dorsal spines showed that assessed ages from scales are less than for dorsal spines 
starting with age six with the difference increasing with age. The 1984 and 1986 age frequency 
distributions were based on scale age only, therefore comparisons of age distribution among years was not 
considered valid. 


The growth of walleye in Kesagami Lake, was examined using the mean fork length at age (Fig. 11). 
Comparison of data from trap net and angling samples revealed no significant differences in mean length, 
by age (Appendix 10 and 11, t-test, p>0.05), therefore data from the two gears were grouped (Appendix 
12). Comparison of male and female walleye showed that females were consistently larger for age 7 and 
older fish, with significant differences occurring only at age 14 (Appendix 13 and 14, t-tests, p<0.05). 
Differences were close to being significant at age 8, 12, 14 and 16 as well, where relatively large sample 
sizes were available. At other ages, sample sizes were small and confidence intervals too wide to detect 
any significant differences. Despite the differences, only 135 of 551 aged waileye were sexed, therefore 
all data were grouped for further analysis, to maximize the available information. 


The selectivity of the trap nets and angling gear for larger fish resulted in poor sample sizes for fish less 
than 4 years old (Fig. 11). Therefore, the lower end of the growth curve is poorly defined and problems 
in fitting the vonBertalanffy equation were encountered. In general, fish growth was relatively rapid until 
age 8 - 10 and fork length of about 350 mm, with very little annual increase occurring beyond age 12. 
A decrease in growth rate, or the maximum size attained, appears to have occurred for fish in the 17 to 
21 year old age classes. 


The Walford plot of L, on L,,, was used to provide estimates of L, and K. The L,, and K estimates did 
not fit the data well and were adjusted to fit, by eye. Because of poor definition of the growth for 
younger ages, T, was arbitrarily set at 0. The resulting vonBertalanffy equation was: 


L,, = 414 (1-220) 


The average fork length of age 2 fish was 204 mm (n=2) and was only slightly smaller than the mean for 
age 4 fish (220 mm, n=9). The mean appears to be over-estimated and may be biased because of size 
selectivity by the trap nets for the largest fish in the age class. The larger than expected mean length for 
2 year old fish may also be the result of large variation in growth between age classes. This anomaly 
made choosing the appropriate K and T, values for the vonBertalanffy equation quite subjective. Future 
assessments should attempt to capture more small fish, in an unbiased fashion, to better define this part 
of the growth curve (eg. seine netting at night). 


The 1995 value of L,, (414 mm) was slightly higher and that of K (0.22), lower than those fit to the 1994 
data (395 mm and 0.30, respectively). This resulted in the curve that increased more gradually to a 
slightly larger ultimate size. This slow growth rate seems typical of more northern Ontario lakes (Scholten 
1992). Comparison of mean length at age for trap net caught fish showed no differences up to age 7; in 
1995, age 8 fish were larger and age 9 smaller (t-test, p<0.05). Comparisons were not made beyond age 
12 as fish older than 12 approached their asymptotic size, with little annual growth and large variation in 
size at age occurring. 


Age distributions and resulting growth curves from studies conducted in 1984 and 1986 were based 
primarily on ages from scales which under-estimate true age. Asa result, the distributions were truncated 
and growth appears to increase throughout life. Armstrong (1984) made estimates of the vonBertalanffy 
parameters of: L,=463; K=0.16; T,=-1.37. These values now appear to be valid. 


Biased age data can be adjusted using an age-age key; although conditions for their use apply. A key was 
constructed for the 1995 walleye data (Appendix 23 and 24). It shows that the assessed scale age under- 
estimates the assessed dorsal spine age (assumed to approximate the true age) for fish as young as age 6. 
The age of almost all fish older than age 10 are under-estimated using scales; with the effect increasing 
with age. Re-calculation of previous data using an age-age key were not completed during this analysis. 


Mortality 


The standard and cumulative catch curves, using ages 9 to 27, gave mortality estimates of 7% and 20%, 
respectively; the highest and lowest values of the four methods used (Table 16). The Robson-Chapman 
and maximum age methods yielded similar values of 12% and 13%, respectively. 


The use of catch curves to estimate mortality requires an estimate of the age at which full recruitment 
occurs, usually taken as the modal age plus one (age 9 in 1995). However, recruitment in the Kesagam1 
Lake population is highly variable from year to year making it difficult to determine the age of full 
recruitment and violating a condition of using catch curves (ie. constant recruitment). Also, we were 
uncertain if several of the other conditions required to use the catch curve method were being met and 
the potential effect on mortality estimates. Therefore we conducted a sensitivity analysis comparing 
instantaneous mortality rates (Z values) obtained using a variety of age ranges. Figure 12 shows values 
of Z obtained using different years of first recruitment, plotted at that year. For both methods the points 
form a logarithmic curve, with Z increasing as minimum age used in the calculation increased. Between 
the ages of 9 (the age used in this analysis) and 15, Z varied from 0.08 to 0.11 (A = 7% to 10%) for the 
standard catch curve, and 0.23 to 0.32 (A = 20% to 27%) using the cumulative catch curve. This analysis 
indicated showed that our choice of age 9 as the age of full recruitment, gives a similar estimate of Z as 
other ages up to 15, hence the selection of age 9 seems appropriate. 


In 1994, the standard and cumulative catch curves gave estimates of 5% and 19%, respectively, using ages 
8 - 29. The Robson-Chapman method (10%) and maximum age (14%), as well as the catch curves all 
yielded results similar to those observed in 1995 (Table 16). 
Condition 
The relationship between fork length and round weight of walleye from all gear types in 1995 was: 
log(RWT) = 3.03 1log(FL)-5.075 
Anti-logged, the relationship becomes: 
yRWT = 8.413*10°(FL)*™? 
The Fulton condition factor of individual fish ranged from 7.75 to 13.88, and did not vary significantly 


with fish size (p>0.05, r=-0.001, Appendix 27). The average of 511 fish was 10.17 + 0.07. For a given 
length, walleye were considered to be relatively heavy and in excellent condition. 
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Analysis of co-variance (ANCOVA) was used to compare condition between years, taking into account 
the differences in the sizes of fish sampled (Appendix 27). Using log-transformed data, there was a 
significant difference in log RWT between 1994 and 1995, after accounting for differences in length and 
the interaction (p<0.05). Though significant, when the data points and regression lines for both years were 
plotted together, the difference appeared very small. In 1994, the regression intercept was larger but the 
slope lower, resulting in a line that crossed the 1995 line in the middle of the observed data range. 


Fish Attributes For Northern Pike 
Length Distribution 


Fork length distributions for trap netted northern pike are shown in Figure 13 and Appendix 15. Angled 
northern pike were omitted from the analysis because of the small sample sizes available in most years. 
Northern pike ranged: between 260 mm and 1,075 mm FL and 120 g to 11,000 g RWT (n = 185, 
Appendix 17). The means were 700 + 27.1mm and 3,283 + 376 g, respectively. The distribution did not 
have a distinct mode; with similar numbers of fish occurring in all size classes between 450 and 999 
millimetres. Fifty-six percent of sampled fish were greater than the 710 mm TL (670 mm FL) one-over- 
max. size limit. Guides from Kesagami Lake Lodge provided total length measurements of 138 angled 
northern pike in 1995 as well. The lengths were converted to fork lengths using the regression equation 
calculated from the 1995 survey crew fish sampling program. Rounding of lengths by the guides resulted 
in a somewhat abnormal distribution (ie. adjacent high and low class frequencies). The distribution would 
probably be smoother with more precise length measurement. Regardless, the length range of fish 
sampled and the overall distribution appears visually similar to that for survey crew measured fish, 
however, the distribution of guide measured northern pike was significantly different from the 1994 and 
1995 trap net distributions (Kolmogorov-Smimov test, p<0.05 Appendix 29). The mean fork length of 
guide measured fish was 587 + 31.8mm, which was significantly smaller than trap net caught northern 
pike (t-test, p<0.05). Forty-one percent of guide measured fish were longer than the size limit. 


Comparison with the 1994 trap net distribution suggests that a greater proportion of smaller fish were 
caught by trap net in 1995. The Kolmogorov-Smimov test found that the distributions were not 
significantly different (p>0.05), but the mean fork length of 759 + 29.5 mm was significantly larger than 
the mean in 1995 (t-test, p<0.05). : 


Statistical tests comparing 1984 data to recent data could not be done as raw frequencies were not 
available. In 1984, fish in the 700 mm to 849 mm length classes dominated the catch and 47% of fish 
were longer than the minimum size limit. The mean length of trap net caught northern pike in 1984 was 
684 mm (Table 15). The reported standard error of the mean (170 mm), appears incorrect compared to 
1994 and 1995 data, therefore comparisons were not made (1984 raw data was not available for re- 
calculation). 


Overall, the proportion of fish longer than the size limit was higher in 1994 and lower in 1995 than was 
observed in 1984. Therefore no conclusion can be made regarding the potential influence of the maximum 
size regulation on the population structure. However, the abundance of older age classes (see next section) 
remaining within the population despite angler pressure increase of about 130% shows that the catch and 
release policy and the maximum size limit regulation may have helped sustain a trophy northern pike 
population since 1984. 


Age and Growth 


The assessed age of 185 trap net caught northern pike ranged from 2 to 19 years old (Figure 14 and 
Appendix 16). Fish aged 5 to 8 dominated the catch. The overall average age was 8.7 + 0.6 years. In 
1994, the age 5 to 8 year classes were much less dominant. There is no clear correlation in large year 
classes between years, with the possible exception of age 1 fish in 1994 which appeared as a strong year 
class as 2 year old fish in 1995. Northern pike distributions showed a rather block frequency distribution 
in 1984 and 1986 with a more uneven distribution in 1994 and 1995. Strong age classes during the mid 
life years are required to ensure that very old, trophy fish are present in future years (J. Casselman pers. 
comm. ). 


Sex was determined for very few northern pike, therefore all trap net data were lumped for further 
analysis. The mean length and confidence intervals, by age are plotted in Figure 14. Growth in length 
is more gradual but continues at a higher rate throughout life than it did for walleye. The Walford plot 
provided estimates of L,, and K that fit the observed data well, as did the plot of in(L,-L,) which produced 
an estimate of T,. The resulting vonBertanlanffy equation was: 


ihe = 1113 (1-e te) 


The line fitted to the 1994 data used a slightly lower value for L,, (1000 mm) and higher value for K 
(0.16) resulting in a line that increased at a greater rate initially, but reached a slightly lower asymptote. 
Northern pike showed better than expected growth for such a northern population (K between 0.11 and 
0.16). We expected that northern pike generally have a decreased growth rate but live longer than those 
populations found further south (Scott and Crossman 1973). Kesagami Lake northern pike show relatively 
good growth rates and longevity. 


There were no significant differences in mean fork length at age between 1994 and 1995. The mean fork 
length at age 10 and 12 was smaller in 1986 than in 1995 (t-test, p<0.05). Confidence limits in 1984 were 
very wide and no differences from other years were detected. 


Condition 
The relationship between fork length and round weight of northern pike from all gear types was: 
log(RWT) = 3.312log(FL)-6.017 
Anti-logged, the relationship becomes: 
RWT = 0.961*10°(FL)*?” 
The Fulton condition factor of individual fish ranged from 4.74 to 10.16, and varied significantly with fish 
length (p<0.05, r=0.07, Appendix 27). The average of 191 fish was 7.41 + 0.15. Fish were divided into 
three length classes, since the condition factor varied positively with fish size. However, there was no 
relationship between length and condition. The mean condition factors for fish <600 mm FL (6.51 + 


0.15), 600 mm - 799 mm FL (7.47 + 0.20) and >799 mm FL (8.20 + 0.25) were significantly different 
from each other. 


There was a significant difference between 1994 and 1995 log-transformed regression of RWT on FL after 
accounting for differences in length and the interaction (ANCOVA, p<0.05 Appendix 28). The 1994 
regression line was above the 1995 line for most of the observed data range; crossing at the upper end. 


Fish Attributes for Other Species 


Biological attributes of all species captured in trap nets were recorded in 1995. The length distributions, 
age distributions and length-at-age are shown in Figures 15 and 16 and Appendix 18 - 22. Sample sizes 
were small, with all species having less than 30 samples, except for white sucker which had 46. Kesagami 
Lake produced some very old longnose and common white suckers with both species containing large 
individuals 17 years and older. Great discrepancy was shown between scale and pectoral fin ray ages (i.e. 
scale age was listed at 10 years of age with pectoral fin ray showing 20 years of age). Such discrepancy 
conceming sucker age structures have been noted in the literature (Scott and Crossman 1973). Twenty- 
nine lake whitefish were captured; ranging in fork length from 292 mm to 457 mm and 4 to 20 years of 
age. As with walleye, lake whitefish in Kesagami Lake appear to be long lived but grow relatively 
quickly to a small maximum size, with little growth in length occurring after age eight. Kesagami Lake 
whitefish growth rates approach those reported for Great Slave Lake (Scott and Crossman 1973), so they 
may react more like arctic populations than those stocks found further south. Lake herring ranged in 
length from 142 to 312 mm FL and | to 9 years of age. Yellow perch are near the northern limit of their 
natural range in Kesagami Lake. As with all of the other species, a wide range of sizes and ages are 
represented in the population. 


Water Chemistry 


Weekly water temperature and dissolved oxygen profiles were measured at each of 12 measuring stations. 
Original field data sheets are stored in the Kesagami Lake survey file. During the period of temperature 
recording (June 25 - Aug. 13), surface water temperature fluctuated between 15.1 and 23.0°C and 
averaged 19.3°C (Figure 17 and Appendix 30). 


DISCUSSION 
Creel Surveys 
Catch and Effort 


Angling effort on Kesagami Lake has increased dramatically since the last assessment was conducted in 
1986. Hendry and Payne (1987) estimated effort to be 12, 911 angler-hrs or 0.75 angler-hrs/ha between 
18 May to 21 September, 1986 compared to our 1994 and 1995 estimates of 30,500 angler-hrs (1.8 angler- 
hrs/ha) and 27,308 angler-hrs (1.6 angler-hrs/ha), respectively. Our 1994 pooled estimate was supported 
by the result of the improved 1995 survey design; therefore we feel that these values accurately reflect 
angling effort during the creel period. Additional angling effort occurred before and after the creel period 
but we feel the effort was minimal. 


In 1984, the majority of anglers were from Kesagami Lake Lodge which was running at 15% of total 
capacity. Hendry and Payne (1987) predicted that angler use would drastically increase in the near future 
with increased use of the lodge. Increased outfitter use and promotion of the fishery resource has resulted 
in more than doubling of the angling pressure on Kesagami Lake in less than 10 years. 
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Previous to the 1994 and 1995 assessments anecdotal evidence suggested that the walleye and northern 
pike may be experiencing over-exploitation or what past fishery managers (OMNR 1983; Baccante and 
Colby 1991) refer to as "societal overfishing"’. Angling quality (average fish size) and angling quantity 
(CUE) decline as angling effort and total catch increase. As effort increased on Kesagami Lake, there has 
been a corresponding increase in total catch of walleye and northern pike but harvest per angler (HUE’s) 
have consistently dropped since 1984 without any apparent drop in CUE’s (Armstrong 1984 and Hendry 
and Payne 1987). 


There has not been a corresponding increase in fish harvest because the rate of catch and release has 
increased dramatically. During this two year study, harvest estimates ranged from a maximum of 23% 
to 25% of estimated walleye caught and 0.4% to 2% of estimated northern pike caught. Kesagami Lake 
Lodge, the largest outfitter using the lake, has implemented a camp fishing policy of a daily fish shore 
lunch, a take home limit of two walleye and no-kill policy for northern pike. Ownership of Kesagami 
Lake Lodge changed in 1993 and it is now operated at »iear-maximum capacity (70 beds) during the late- 
May to mid-August period. Angling pressure from clients of outpost camps adjacent to the park and 
independent fly-in park users has also increased (Ed Larose pers. comm.). If fishing efforts remain 
relatively the same, if the Kesagami Lake Lodge fishing policy remains in effect and given the continued 
dominance of Kesagami Lake Lodge clients as users of the fishery, we expect no dramatic increases in 
HUE of walleye and northern pike. However, if total angling effort increases through new allocations or 
increased accommodations (e.g. increase use of Edgar Lake camp following purchase by Kesagami Lake 
Lodge) in or adjacent to the park, total catch and harvest can be expected to increase. Such increases may 
not be sustainable in terms of maintaining current CUE and HUE levels. Procedures to determine 
allocations, monitoring and compliance must be resolved using a multi-management or ecosystem 
management strategy. 


The relative rate of exploitation of the fishery was examined using quality standards based on CUE’s 
(OMNR 1992 and Colby et al 1979). The use of CUE as an index of the quality of the fishery and fish 
abundance should be exercised with caution. In the three consecutive years between 1984 - 1986, walleye 
CUE varied between 0.6 and 1.0 and northern pike CUE ranged from 0.2 to 0.4. Similarly, between 1994 
and 1995 walleye and northern pike CUE’s were quite different. This large variation, during consecutive 
years, when conditions in the fishery were constant, emphasizes the fact that very large changes in fish 
abundance may occur before a distinct trend in CUE becomes obvious. We recommend that angling CUE 
be used as an indicator of fishing quality, but should be interpreted with caution when used as an index 
of fish abundance. Observed and expected angler CUEF’s for 1994 and 1995 were well within or exceeded 
the 0.30 and 0.80 levels established for a good quality walleye fishery (0.40 and 0.84; Thompson et al. 
1996 and this study). Similarly northern pike observed and estimated angler CUE’s generally exceeded 
the quality standards of 0.1 to 0.30 (0.18 and 0.35; Thompson et al 1996 and this study) and were 
generally larger than the 0.13 value expected for a trophy fishery (OMNR 1992). We feel that both 
populations should be managed as quality fisheries, however, the preservation of the large "trophy" 
northern pike must be addressed in any future resource management decisions. 


Measurement of fishing quality and the fishing experience can involve a variety of statistics that blend 
both fishery science statistics with other human requirements and perceptions (Steedman and Haider 1993). 
When anglers experience reduced catches and sizes of fish, the quality of the fishery is considered 


? Societal overfishing occurs when a system is open to exploitation and over time reaches a point where anglers begin to complain about 
the size and number of fish caught compared to earlier fishing experiences. 
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reduced. An index of fishing quality was proposed by Colby (1984) to calculate a walleye Quality Fishing 
Index (QFI). We calculated this for 1994 to be 52.7% (Thompson et al. 1996) based on trap net data, for 
few walleye were measured in the standard creels due to the large proportion of live released fish. In 
1995, we concentrated on creel caught fish and determined a walleye fishing quality index of 52.4 based 
on the following; 


QFI = 0.77 x 0.68 Where Proportional Stock Density (PSD) = 0.77 and mean 
observed CUE from the roving and access creel surveys = 0.68. 


Baccante and Colby (1991) reported that 77% of the lakes in their data set had QFI’s of less than 20 per 
cent. 


The PSD value illustrated that the mean size of angled walleye was small and could result in some users 
perceiving that the angling quality had deteriorated, however, the walleye population showed relatively 
high abundance based on a high angling CUE value. Smali average size and restricted size distribution 
that have been reported by Armstrong (1984), Hendry and Payne (1987), Thompson et al. (1996) and this 
study we feel are a result of slow growth rates generally exhibited by walleye stocks positioned further 
north. Increased exploitation of walleye could decrease abundance but could result in increased growth 
rates. However, genetics and environment may play key roles as well. Sporadic fluctuations in age 
classes previously mentioned could also effect recruitment negatively and the ability of the fishery to 
sustain heavy fishing mortality (Baccante and Colby 1991). 


Angling catches and perceptions of angling quality may also be influenced by fish behaviour. Reported 
reduced catches may have resulted in normal walleye movements throughout the season. Kesagami Lake’s 
shallowness may result in walleye migrating to deeper portions of the lake as the summer advances or 
become less active resulting in fewer walleye being caught by anglers. Such angler perceptions must be 
examined within the context of the available data concerning the complexity of the aquatic ecosystem. 


Catch and Release Mortality 


Hooking mortality of walleye has been well studied and generally appears to be low (less than 5%) under 
minimal handling and immediate release conditions (M. Powell, pers. comm.). Walleye hooking mortality 
may increase if release is delayed, fish are taken from depths of greater than 9 m or taken during live 
release tournaments. We do not expect walleye to experience heavy hooking mortality if fish are played 
and landed quickly, with as little handling as possible. 


Little information exists regarding the hooking mortality rate of northern pike. Estimates of 10% to 20% 
may not be unreasonable with as much as 30% or more for small or trophy sized individuals (J. Casselman 
pers. comm.). Hooking mortality is influenced by angler skill, season, sex of fish and gear. Anglers 
handle the medium sized fish (50 cm to 80 cm TL) better than the smaller fish and those northern pike 
greater than 80 cm in total length. The larger fish may be susceptible to mortality rates of 30% or more 
for anglers have a difficult time in handling these large fish and for the smaller fish anglers tend to over 
handle them, hence increasing handling or hooking mortalities. 


The general physiology of the fish, the time of year and natural history of the fish are very important in 


determining the susceptibility of northern pike to hooking and handling mortality. Northern pike are more 
susceptible to hooking mortalities in the summer when water temperature reaches 23°C stressing the fish. 
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Optimum temperature for northern pike is about 20°C (J. Casselman pers. comm.). We recorded water 
temperatures throughout the 1995 field season during trap net sets and weekly water chemistry assessment 
monitoring. Trap net water temperatures at 0.3 m from the surface showed that temperatures reached 
23°C during the last week in July (i.e. 23 July to 28 July). Chemistry stations scattered throughout the 
basin, within deeper waters, generally stayed at the optimum temperature of 20°C for northern pike. The 
exception was a shallow chemistry station (Station #11 located in Little Ligigami Bay) which recorded 
a temperature of 23°C during the second week in August. Additional protection could be secured for 
summer caught northern pike if angling is restricted within nearshore and shallow bay areas when 
temperatures reach 23° Celsius. 


Male northern pike are more susceptible to hooking mortality in the summer than females but this 
susceptibility is reversed during the fall season. Generally, hooking mortality for both sexes increases 
during the fall when fish are not feeding as actively and if stressed by angling, over winter death is 
increased. In addition, matur:: females start to develop eggs in the fall which requires considerable energy 
reserves. Additional stress on females can lead to decreased survival (J. Casselman pers. comm.). 


Northern pike are omnivorous carnivores and tend to ambush their prey with short swimming bursts. 
Their physiology supports this feeding behaviour but is not suited to excessive landing times caused by 
being caught on light tackle or played excessively by an angler. Heavier gear and more direct landing 
and removal of hook without excessive handling could also reduce hooking mortalities. The use of single 
barbless hooks and encouraging anglers to raise only the fishes head out of the water and quickly releasing 
it would also reduce hooking mortalities (J. Casselman pers. comm.). Annual extensive education of 
anglers may be warranted and assessment of the hooking mortality rate of summer caught northern pike 
in Kesagami Lake should be investigated. 


Total Potential Yield and Resource Allocation 


Estimated total losses of walleye and northern pike are currently well below present total potential yield 
estimates. In 1995, total losses (harvest plus hooking mortality) of walleye and northern pike ranged 
between 22% and 32%; and 11% and 50%, respectively, of the total potential yield, depending on the 
estimator and level of hooking mortality used. Present models to predict total potential yields (TPY) as 
they pertain to Kesagami Lake walleye and northern pike are discussed in Thompson et al. (1996). 
Estimates of total potential yield vary widely and are based on empirical models that describe average 
conditions across a set of lakes; therefore they do not necessarily describe conditions in any specific lake. 
For this reason, comparison of observed harvest to estimates of potential yield should be done with 
caution. When available, trend-through-time data on indices of fish abundance, fish biological attributes 
and behaviours are preferred to assess the status or trends in the fishery. 


The current regulations and live release policy have kept harvests low, while effort and catch have 
increased. However the dramatic increased incidence of catch and release fishing has highlighted the issue 
of hooking and associated handling mortality. We fcel that walleye total losses are not excessive with 
additional kilograms of fish available to anglers for catch and or harvest. However, total losses of 
northern pike may be approaching a critical level (81% based on 1994 estimates) - especially if the large 
fish component of the population is to be maintained. 


Decisions regarding future allocations must take into consideration many issues. These could include; the 
limited knowledge we have concerning total potential yields for walleye and northern pike; lack of good 


19 


northern pike hooking and handling mortality rates for all age and size classes; lack of information 
concerning losses as a result of fishing that include hooking mortality as well as harvest; the absence of 
desired fish quality standards; the need to monitor angler effort and harvests by tourist outfitters; need to 
monitor the presence of Native subsistence users and anglers independent of outfitters with reduced 
funding and the lack of direction to manage all the resources within the park on a sustainable level. 


Kesagami Lake is located within a wilderness class provincial park; therefore we believe that the fishery 
should be managed to maintain fish populations that exhibit characteristics of relatively low rates of 
exploitation. These conditions currently exist; therefore we feel that the effort and fishing quality criteria 
that reflect the current state of the fishery be set as standards for the purpose of management planning. 


Angler effort on the lake should not exceed our upper estimate of 30,500 angler-hrs, during the current 
summer season (ice-out to August 15). If there is a significant increase in angling effort outside of this 
time period, it should be addressed In terms of our 1995 estimate this represents a modest increase of 
3,192 angler-hrs. Expressed in terms of the number of anglers, a maximum of 1,500 anglers per year 
would be allowed or an increase of about 300 anglers from the 1995 estimates. Setting the standard as 
the number of anglers is more practical for allocation purposes. 


The 1,500 anglers per year recommendation is based on our estimates of total losses for northern pike. 
This should result in an estimated 2,265 (at 5% hooking mortality) and 3,905 kg (at 10% hooking 
mortality) of northern pike harvested or lost due to hooking mortalities annually. Such use may result in 
a loss of 90% of the total potential yield for northern pike. Losses of walleye can be expected to increase 
accordingly, as most anglers target both species. However, such increases should continue to maintain 
the high quality walleye fishery. Increases to allocations could occur if ongoing assessment indicates that 
fish population standards are not being adversely affected or revised potential yield estimates become 
available. To achieve this objective continued assessment must be funded. Assessment could follow this 
study but could also involve a lower level of monitoring annually and research concerning northern pike 
hooking and handling mortality. Cooperative programs with tourist outfitters and universities should be 
considered. 


To achieve the objective of 1,500 anglers annually, we believe the present amount of accommodation 
available in and adjacent to the park should not be increased. If an additional modesi increase is 
established, the allocation should go to independent park visitors. Tourist outfitters and OMNR district 
and parks staff must be aware that if Native fishery resource requirements are requested then present 
allocations to other users will have to be reduced. The monitoring of both tourist outfitters and the 
general public should continue to be maintained by the Cochrane District office and placed within the 
fishery database. 


Future allocations should be established within a holistic or ecosystem management framework based on 
the known biology of the species in question and on the present use that is made of the resource within 
and with access to Kesagami Lake. Managers must realize that not all resource allocation requests can 
be satisfactorily mitigated and limitations of our regulations must be understood. 


Finally, we propose that tourist outfitters be made aware of our concerns regarding the following: 
* present northern pike exploitation levels that include hooking and handling mortalities be noted; 


* that suitable gear be used to land northern pike in an expedient manner; 
* that catch and release educational material for walleye and northern pike be made available; 
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that voluntary angling restrictions be in effect within nearshore and shallow water bays during the mid- 
summer months, if surface water temperatures reach 23° C; 

that protection and periodic low cost monitoring (i.e. efforts, harvests and CUE’s) of the fishery be 
required; 

that the number of anglers that use the resource be requested from tourist outfitters annually; 

that whitefish be considered as a possible unexploited resource (see community structure); 

that development within and around the park respect established allocations to maintain this high 
quality fishery; 

that managers are required to allocate to the resource first, then First Nations, if requested, and then 
to the remaining clients, if such allocations can be sustained; 

* that a fishery strategy is required and should be established in the near future with all interested clients. 
If a strategy is not forthcoming, OMNR will act to protect this northern pike trophy fishery. 


T.ap Net Surveys - Community Structure and Abundance 


Spring trap net surveys have been conducted throughout the history of population assessment at Kesagam1 
Lake. During the 1984 - 1986 period, net set sites were chosen specifically in areas where large numbers 
of fish were expected to be caught. This method supplied large numbers of fish for biological sampling 
with limited effort, but did not produce a useable index of fish abundance. The nearshore community 
index (summer trap netting) conducted in 1994 and 1995 was designed to obtain an unbiased index of the 
large fish community. Techniques and gear used followed provincial standards aimed at producing data 
comparable between lakes and years. Unfortunately, the recommended gear was considered less than 
optimal for the shallow water conditions experienced in Kesagami Lake. The gear used in both years were 
6-foot trap nets with 150 ft leads. In many areas, water 2 m deep did not occur, especially in 1995 when 
the lake water level was lower than normal. The netting crews, in both years, expressed concerns over 
the fishing efficiency of the nets when they were partly collapsed. Smaller trap nets or other 
modifications to the recommended methods should be considered in future assessments. 


Despite the limitations, the summer trap net survey provided a good picture of the fish community. 
Relative abundance of all species except the two coregonids, was similar between years. Walleye, 
northern pike, lake whitefish and white sucker dominate the community. Lake herring is the most 
common medium sized species. Both walleye and northern pike are the two dominant, shallow water 
predators within Kesagami Lake. Walleye are known to feed on a great variety of fish species including; 
lake whitefish, lake herring, longnose and white sucker and the complement of bait fish present within 
Kesagami Lake (Scott and Crossman 1979). The small average size of walleye suggests that smaller 
species, not vulnerable to trap nets, may be their primary food source. Lake herring, walleye and to a 
much lesser extent yellow perch are probably the major forage species for northern pike. Northern pike 
is probably the major predator and shallow water competitor of walleye. 


Past surveys have shown that summer nearshore, net sets were dominated by lake whitefish (Hendry and 
Payne 1987 and Thompson et al. 1996). It appears that low water levels in 1995, restricted the use of 
shallow nearshore waters by lake whitefish and lake herring. Like angling CUE, trap net CUE is subject 
to large intra-year confidence limits and inter-year variation. Trend-through-time analysis of a variety of 
indices, including trap net CUE should be used to monitor the Kesagami Lake fishery. 
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In years of normal water levels, lake whitefish is the dominant littoral zone species in the spring and early 
summer months but it is not exploited by anglers. By modifying techniques (i.e. use of fly-fishing 
methods), this species would be available to anglers. 


Finally, northern pike may have experienced greater temperature stress within the shallower near shore 
areas in 1995 compared to 1994. Generally a fish of heavy vegetated areas and warm bays they are 
relatively sedentary and establish weak territories but will move in summer to cooler portions of the lake 
(Scott and Crossman 1969). We found that northern pike incidence within open, nearshore communities 
decreased between spring and summer, so generally northern pike may have moved to cooler waters as 
the summer progressed. For those northern pike that remained or visited the nearshore areas during the 
summer of 1994 and 1995, reduced water levels in 1995 seem to have little effect on the numbers of 
northern pike caught in summer net sets. 


Fish Attributes for Walleye 


Walleye showed expected growth rates as reported by Armstrong (1984), Payne (1995) and Hendry and 
Payne (1987). However, improved aging techniques revealed a much wider and irregular age distribution 
that was reported in previous assessments. Normally, a change in length distribution would be expected 
if the age composition or the growth rate of the population changed. A change in this attribute can be 
useful to determine the changes in the fishery. However, given the wide range of fish ages represented 
by any length class of fish, the length distribution may not change greatly. The position of the descending 
limb of the length distribution would not be expected to change unless a change in growth rate occurred. 
The shape and position of the ascending limb is dictated by the selection curve of the gear and year class 
strength of the cohorts that are being recruited to the gear. We observed no differences in walleye length 
distribution between years, except for trap net caught fish in 1995. The 1995 trap net results indicate the 
presence of fish in the 180 to 249 mm length classes, which are mostly 2 and 4 year-old fish. The 
occurrence of 4 year-olds in 1995, but no 3 year-olds in 1994, suggests that small fish may have been 
more vulnerable to the gear in 1995, possibly because of the low water level or young fish of a large year 
class being recruited to the fishery. 


The modal length class of 370 mm - 399 mm recorded in 1994 and 1995 for angled and trap net walleye 
corresponds closely with the modal length of Missisa, Pledger and Muswabik Lakes (375 mm - 400 mm, 
Scholten 1992). These lakes are large, shallow, northern lakes, similar to Kesagami, within the Hudson 
Bay Lowland and experience low levels of exploitation. 


Comparisons of age composition and growth from previous assessments can not be done because of the 
inaccurate aging. However, the current age structure includes large numbers of older, mature fish, 
occurring in irregularly spaced, large year classes. The range of ages and large variation in year class 
strength observed were similar to that of Missisa, Pledger and Muswabik lakes, with the exception that 
the variation appears even more exaggerated in the Hudson Bay Lowland populations (Scholten 1992). 
In harsh environments, for a species whose reproductive success is controlled by environmental conditions, 
a relatively large, multi-aged spawning stock is required. This ensures that there will be adequate egg 
production during years when environmental conditions are favourable for the production of large year 
classes which support the fishery. 
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The L,, and K values estimated for Kesagami Lake walleye (414 and 0.22) are similar to those for Missisa 
(430 and 0.20), Pledger (410 and 0.25) and Muswabik (430 and 0.23) lakes (Scholten 1992). This slow 
grawth rate seems typical of shallow northern Ontario populations. Kesagami Lake walleye tended to 
approach asymptotic size relatively early in life (12 plus-year-olds). This characteristic has implications 
concerning human health issues. Consumption restrictions due to mercury contamination are based on fish 
length. However, actual contaminant levels are often more dependent on fish age; therefore, for slow 
growing species, a given length class may contain fish of a wider range of ages and a wide range of 
contaminant levels. The implications of this phenomenon on consumption guidelines should be reviewed 
when data becomes available. 


Mortality rates for walleye populations in Missisa and Pledger lakes were calculated using the two catch 
curve methods. The values of Z for Missisa Lake were 0.07 and 0.21 for the regular and cumulative catch 
curves, respectively, and 0.18 and 0.38 for Pledger Lake. The values for Missisa Lake, which has 
virtually no exploitation, were very similar to values reported by this study (0.8 and 0.23). Pledger Lake, 
which has some Native harvest, had slightly higher mortality rate estimates. The size, age, growth and 
mortality rates show that the walleye population of Kesagami Lake shows characteristics of Hudson Bay 
Lowland lakes with low levels of exploitation. 


Various methods of estimating mortality have a variety of conditions and assumptions for their use, many 
of which were not met with the Kesagami Lake data (Ricker 1975). The maximum age method is based 
on an empirical relationship, and therefore is free from many of these assumptions, and may therefore be 
least biased. However, the method is sensitive to the sample size examined. An alternative method 
incorporating sample size was developed by Hoening and Lawing (1982) and presented by Pauly (1984), 
however, it was recommended that the method is best suited for fast growing, short lived species. Also, 
the method requires an estimate of the mean age of first capture, which wasn’t readily available from the 
data. 


The catch curves and Robson-Chapman methods assume that mortality rate remains constant over time. 
Because of the long-lived nature of the species a change in total mortality may not be detected 
immediately. This analysis provides four estimates of total mortality. All four methods have limitations 
in their application to the available data, however, all could be used as an index of mortality that may be 
comparable over time. 


Increasingly, fisheries are being managed on the basis of stocks, rather than whole-lake populations. This 
approach acknowledges the importance of biodiversity. No evidence has been observed to indicate that 
there is more than one discrete breeding stock in Kesagami Lake. Future assessment programs could 
attempt to identify stocks during spawning surveys. Meristic measurements and genetic techniques could 
also be used to describe the Kesagami Lake walleye population. Based on current information, managing 
the Kesagami Lake walleye population as a single stock should not reduce biodiversity if length and age 
distributions are maintained. 


Fish Attributes for Northern Pike 
Northern pike were shown to grow throughout life. Therefore, unlike the walleye population, the length 


distribution is sensitive to changes in population age structure and growth and may be useful to monitor 
changes in the population. 


23 


There does not appear to be any change in the proportion of large northern pike in the population, since 
1984. Hendry and Payne (1987) noted a decrease in the proportion of fish longer than the size limit (71.0 
cm TL) from 1984 (57%) to 1986 (37%) and suggested that angling pressure may be too high. This 
change may have been real, especially considering that the proportion remained low in 1986 (39%). 
Examining their results in more detail shows that the proportion caught by angling hardly changed, while 
trap net results changed more. Also gill net data were included in 1986. The selectivity of these gear 
types differs and may affect length distributions considerably. In addition, large year-to-year variability 
can occur, as did in 1994 and 1995. Comparing 1984 and 1986 trap net with 1994 and 1995 trap net 
results shows that the proportion of fish greater than the size limit was higher in 1994 and 1995 than in 
any previous year. 


Ages of northern pike showed good age class strength in the 15 year-old and older age classes. Like 
walleye, scales tend to underestimate the age of older pike (Appendix 25), therefore, direct comparisons 
with 1984 and 1986 scale aged fish can not be made. However, the mean length of sampled pike was 
higher in 1994 and 1995 compared to earlier years, suggesting that the mean age of the population has 
not decreased. 


The mean size of sampled walleye and northern pike are sensitive to the gear used and movement of large 
year classes through the population. Therefore, comparisons should be made within gear types and 
consideration be given to the effect of year class size, when interpreting changes in mean size. 


The size limit for northern pike may be protecting the large fish population from harvest, however, the 
increase in fishing pressure and catch and release noted in 1994 and 1995 could result in loses of older 
age classes due to hooking mortality. The length distribution of guide-measured northern pike in 1995 
was Similar to that of trap net caught fish, with the exception that rounding error probably resulted in 
several artificially high class frequencies. Approximately 41% of guide measured fish were greater than 
the size limit, so anglers are returning large fish back into the waters. To maintain these older and larger 
classes catch and release strategies must be part of any future management plan. 


Lack of a clearly defined mode may illustrate the need for a series of well represented, intermediate length 
(or age) classes to allow for the production and maintenance of very old, trophy fish. Casselman et al. 
(1995) found this to be the case for muskellunge (Esox masquinongy). 


It is becoming increasingly difficult to continue to fund public sector fishery assessment programs as staff 
and provincial funding continue to be reduced. In the future, additional funding and assessment 
mechanisms will have to be sought by government and interested groups and individuals. Due to the 
pressures and the large number of anglers using catch and release, it will be imperative that age-length 
assessment is completed to determine the proportion and size of the largest fish in the catch and mortality 
rates. One relatively cheap and non-traumatic method of obtaining data could include recruiting guides 
and anglers to record length measurements from live-released fish. Obtaining an unbiased measured 
sample of released northern pike on a yearly basis should be part of ongoing assessment. Accurately 
measuring a northern pike at boat-side can be difficult and stressful on the fish. The use of head 
measurements (Head length HL) and later extrapolating to fork length measurement may be a viable 
alternative. These data can be placed into a mortality model that will estimate changes in mortality and 
recruitment (Casselman pers. comm.). 
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A clear plastic graduated cylinder, with a handle may be an easy way of doing this if cradles are also 
used? An annual sample of 200 fish would be desirable. An education package for guides and anglers 
may also be useful to prevent bias and imprecision and to educate contributors and designated data 
collectors. 


In addition, several of the largest fish caught yearly should be sacrificed for detailed measurements and 
collection of aging structures. Anglers could sacrifice two to three large fish (950 mm in TL plus 
individuals) annually or if large fish are reported dead from hooking mortality by anglers or guides, then 
guides should be authorized to retrieve fish and collect and measure fish following established standards. 


When a length distribution is available an age-length key can be used to estimate age distribution. Ricker 
(1975) lists conditions required for their use. An age-length key for northern pike caught in 1994 and 
1995, and using fin ray ages appears in Appendix 25. An age-length key was not constructed for walleye 
because of the extreme amount of overlap in length-at-age for older walleye, however, this technique may 
be useful for angler measured pike. 


A change in somatic growth rate is one of the most commonly cited and most easily measured effects of 
exploitation on fish population parameters. Changes in growth could be most easily detected in young 
fish, when growth rate is rapid and there is not as much variability as occurs in older ages and ageing 
techniques are more reliable. Comparison of growth rates requires unbiased samples of length at age. 
The current samples were collected by angling and trap nets which may exhibit size-selectivity in younger 
age classes. Obtaining adequate unbiased samples of walleye and northern pike should be a priority in 
future assessment projects. 


Mortality rates for northern pike were similar between years with estimates of annual mortality ranging 
between 0.08 and 0.27, depending on the method used. Mortality estimates from the literature ranged 
dramatically from 0.19 (Mosindy et al. 1987) for an Ontario Lake to 0.36 to 0.65 for seven small lakes 
in Minnesota (Pierce et al. 1995) and 0.24 to 0.57 for three lakes in Michigan (Diana 1983). Our data 
seems to suggest that our mortality estimates for northern pike are relatively low compared to most middle 
latitude lakes. Presently, approximately 20% of the Kesagami Lake northern pike often die each year. 


Casselman et al. (1995) estimated total mortality rates for muskellunge (Esox masquinongy) using the 
observed maximum age of fish in the population. They reported annual mortality rates of 0.16 to 0.26 
for trophy muskellunge populations. Furthermore, they postulated that a decrease in maximum age from 
23 to 21 was associated with an increase in annual mortality of 2% (i.e. 18% to 20%). This 2% increase 
in mortality resulted in an decrease in recruitment of approximately 70%. Large year classes are required 
to produce old, trophy muskellunge. As angling pressure increases, hooking and handling mortality 
associated with catch and release must be kept to a minimum (Casselman et al 1995). Kesagami Lake’s 
northern pike stock may experience a loss of older fish in the future as a delayed response to increased 
mortality and smaller age class strength. Assessment of trophy fish annually and the entire population 
periodically (i.e. once every 10 years) is warranted. 


Casselman (1978) found that northern pike grow best for length and weight at 21°C and 19°C, 
respectively. Kesagami Lake warms quickly, because of the shallow water, but summer water 
temperatures do not exceed the optimum range required for rapid growth. As a result, conditions are 
suitable for rapid growth of northern pike through much of the growing season. The physiological 
optimum temperature for walleye is 22.6°C (Hokanson 1977); slightly higher than the optimum for 
northern pike and the summer temperature observed in Kesagami Lake. Kesagami Lake appears to be an 
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excellent water body for both these top predatory fish with nearshore and shallow bay habitat restriction 
occurring for northern pike if temperatures rise above 23°Celsius. 


As previously stated for walleye, future northern pike spawning assessments should consider recording 
standard length and weight measurements and meristic counts to address stock identification. Presently, 
managers should continue to manage this northern pike fishery as a single stock that has a wide variety 
of length and age classes. 


Management Implications 


Thompson et al. (1996) made extensive management recommendations based on the 1994 assessment 
program. These addressed management planning, human requirements, population assessment and 
research, compliance, database management and habitat protection. These are re-stated here, along with 
additional management recommendations, to provide a synthesis of the management issues addressed 
during this two year study. 


Planning 
Kesagami Lake Provincial Park Management Plan 


The results of this study should be referenced in the park management plan. Protection of the fishery 
should be addressed in the management plan through establishment of targets for visitation, angling quality 
and fish population parameters. 


Multi-management Plans, Strategies or Agreements 


Lake management should be a cooperative effort of OMNR Cochrane District, Ontario Parks and user 
groups. Multi-management should address all fisheries and socio-economic factors in and adjacent to the 
park. Development outside of the park boundary must be addressed in the context of its effect on park 
resources. An ecosystem management approach would include aquatic resources in relation to other park 
resources and socio-economic factors. 


Multi-management strategies could include procedures and processes to enable true power sharing, internal 
and external funding commitments, definition of participation and responsibilities, communication and 
education. The strategy should address a decision making process, resource allocations, assessment and 


research, human health issues, and social and economic factors. 


Ontario Parks and Cochrane District should jointly assume management responsibility until user groups 
can commit to the management process. 


Management 
Resource Allocation 
We recommend that the total open water angling effort not exceed 30,500 angler-hrs. This value is equal 


to our 1994 estimate of effort and a 12% increase from the estimated effort in 1995. This value translates 
to a limit of 1,500 anglers or an increase of 300 anglers over 1995 estimates. To remain within these 
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limits, we recommend that no additional angling effort be allocated to Kesagami Lake through the addition 
of new or expansion of existing tourism operations in or adjacent but with access to the Park. Northern 
pike is the limiting factor for the Kesagami Lake fishery. Further assessments and improved calculations 
for northern pike allowable yields may allow for future increases. 


In addition, tourism operations within and surrounding the park and Native subsistence fishing should be 
considered in managing the fishery. Future discussions with users should determine allocation and 
compliance procedures as well as other multi-management strategies. 


Fish Quality and Population Objectives 


Kesagami Lake should be managed for a quality walleye and trophy northern pike fishery. We 
recommend that these management objectives be attained by meeting the following fish quality and 
population objectives: 


a) Walleye: Summer angling CUE should be 0.5 fish/angler-hr or greater and total annual mortality 
should be less than 25% as determined using the cumulative catch curve technique. A wide age 
distribution should be maintained with fish 30 to 32 years of age (dorsal spine or otolith) still 
represented in future assessments. 


b) Northern pike: Summer angling CUE should be 0.22 fish/angler-hr or greater and total annual 
mortality should be less than 30% as determined using the cumulative catch curve technique. In 
addition, a minimum of 50% of trap net caught pike should be longer than the 71 cm total length 
regulation. A wide age and length class should occur with good age class strength shown throughout 
the entire population. Such age and length distributions should ensure recruitment into the older age 
classes. To maintain 17 year-olds or older fish in the population, older age classes should be 
monitored yearly. 


Review of these standards should occur every 5 years for the next 15 to 20 years to see if standards appear 
reasonable. 


Enforcement 

Kesagami Lake should be a compliance priority for District and Ontario Parks staff. Flights to the park 
should occur at least once during the open water and winter seasons to enforce regulations and/or to meet 
with tourist outfitters and anglers. Discussions concerning funding of these flights should be discussed 
with staff and possibly tourist outfitters. 

Regulations 

No additional restrictions or changes in the current seasons, catch and length regulations are recommended 
at this time. If ongoing assessments show a decrease in the quality of the fishery as per established 
standards then further regulatory changes (e.g. summer sanctuaries) for northern pike may be warranted. 


Stewardship and Voluntary Management 


We compliment Kesagami Lake Lodge for establishing a camp policy regarding catch and release. We 
recommend that other outfitters on the lake be encouraged to support similar policies. However, tourist 
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outfitters must be aware that catch and release can result in significant losses as a result of hooking and 
handling mortality - especially for northern pike. We recommend that tourist outfitters promote the use 
of barbless hooks, correct fish handling methods and other gear and techniques that will reduce catch and 
release mortality. 


Information and Education 
Study Results 


The results of this two year study assessment should be communicated to staff and managers of Ontario 
Parks, Cochrane District, NELT, Kesagami Lake tourist outfitters, First Nations and other user groups. 
Information should be disseminated through publication of an executive summary of resource report which 
highlights the findings of this study. In addition, presentations should be given to staff, managers and user 
groups to review the results, highlight concerns and enable cooperative management of the fishery. 


Fish Handling 


Issues regarding catch and release mortality and proper handling techniques should be communicated to 
Kesagami Lake outfitters and anglers through an informational pamphlet, resource reports, videos or via 
training guides. Funding for these educational materials should be provided, in part, by tourist outfitters 
and private interests. 


Regulations 


We recommend that all outfitters have a supply of current Ontario Sport Fishing Regulations Summary. 
Enforcement and assessment staff should also have summaries available to anglers who are contacted in 
the field. Angler education must occur annually, since most anglers are first time visitors to the park. 


Alternative Species 


Lake whitefish could be promoted as an alternative species for harvest. This under-utilized species can 
add recreational fishing options for tourist outfitters without increasing stress on walleye and northern pike 
populations. Sponsoring of a professional fly fisherman is recommended to help inform and educate 
anglers. 


Mercury Contamination 

Cochrane District Office staff should review the 1994 MOEE mercury contamination findings, when they 
become available. The consequences of slow fish growth rates on length-based consumption guidelines 
should be communicated to anglers. 

Population Assessment 

The District and Ontario Parks should consider Kesagami Lake as a fisheries priority and staff time and 
some funding should be allocated annually for its management. Reduced government funding will result 


in present OMNR fishery managers seeking new partnerships and commitments from the users of the 
resource and interested parties such as industry and general public. Regardless of the funding 
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commitments, we propose the following assessment recommendations using minimum and advanced 
government and/or partnered/external funding sources. 


Annual Assessment 


The following assessments should be completed annually with the cooperation of user groups and with 
minimal government and partnered/external funding; 


a. 


Managers should estimate the number of visitors, through post-season reports from outfitters, to 
determine annual angling effort. An angler diary program could be reintroduced with the cooperation 
of tourist outfitters, if outfitters and anglers are educated annually as to its use. Such a program could 
establish trends in angling pressure, species catch, harvest, consumption, size of species released, 
angler perceptions and needs, and/or other required data. 


The northern pike pypulation should be monitored on an annual basis to ensure that trophy fish are 
maintained. A cheap and non-traumatic method could include recruiting anglers and Kesagami Lake 
Lodge guides to unbiasedly record length measurements from live release northern pike. To reduce 
hooking and handling mortalities of measured fish and to make measurement easier, only fish head 
lengths (HL) should be recorded using a clear plastic, graduated cylinder with a handle. These head 
lengths could then be extrapolated to fork length measurements which could be used in predicting 
mortality and recruitment (J. Casselman pers. comm.). An annual, unbiased sample of 200 fish (100 
fish minimum) is recommended. 


If this procedure can not be completed, then at least 2 to 3 large northern pike should be sacrificed 
each year and measured for length, weight, meristics (including total length (TL), snout length (SL), 
head length (HL), upper jaw length (UJ) and pectoral, dorsal and anal fin ray counts as per Hubbs 
and Lagler 1958), sex, age (including, celithera, fin ray and scales), condition and other attributes. 
Only the very largest fish should be used (i.e. in excess of 1,000 mm), since the objective is to 
measure if the lake’s oldest aged fish are being reduced. Anglers should be encouraged to report and 
guides should be encouraged to collect fresh fish that have succumbed to handling or hooking 
mortality. 


An educational/training package could be developed to ensure quality control and that proper 
handling and specimen collection techniques are followed. A video of these or other partnered 
assessments may prove useful. 


Ten Year Assessment 


Long term assessment should be incorporated into any fishery strategy for Kesagami Lake Provincial Park. 
To complete this monitoring program will involve all interested parties with alternative funding 
mechanisms being considered. If additional funds are available, the following should be completed; 


a. 


A detailed two year assessment of this fishery should occur once every 10 years. Methods should 
follow this report and include both creel and index netting assessments. We recommend that the 
creel survey methods be reviewed. Conducting roving and access surveys reduces the time available 
for working trap nets. A cooperative creel conducted with the Kesagami Lake Lodge should be 
considered. 


Phe) 


b. During the two year assessment, biological samples from walleye and northern pike in the | - 5 year 
old age classes should be obtained to establish better estimates of growth. Samples must be collected 
in a manner such that size selection does not occur. We suggest that a series of seine net locations 
be used based on trap net locations to obtain these samples, as well as to establish an index of the 
small fish population. 


Database Management 


A permanent Kesagami Lake database has been established for the Kesagami Lake fishery. Storage of 
data should continue to occur at the District office and involve written and computer storage, as well as 
maintenance of this information. Fish attribute data from 1994 and 1995 should be stored in database files 
using FISHNET data standards. These data are currently in spreadsheets and could be easily converted 
(see 1995 data book). Fish attribute data from 1984 and 1986 should be computer entered in FISHNET 
format. These data are currently iot available in a computer format. 


Research 

Hooking Mortality 

Hooking mortality rates for northern pike should be determined. Factors examined should include; hook 
size, gear type, hook location, handling technique, fish size, water depth, water temperature and other 
habitat indicators. Research should determine the effect of catch and release on short and long term 
mortality and effects on fish physiology and behaviour. Studies should be conducted on Kesagami Lake 
and other adjacent and regional waterbodies. Possible partners could include; Ontario Parks, OMNR 
Cochrane District, Northeast Science and Technology, universities, First Nations, private enterprises and 
other user groups. 


Other 


Additional research in areas relevant to the Kesagami Lake fishery should be supported. These could 
include; multi-management planning, allocation determination and compliance and fish community studies. 


Habitat Management 
Sanctuaries 


At this time we do not recommend that additional spawning sanctuaries for walleye or northern pike be 
established. 


Assessment 


We recommend that critical walleye and northern pike spawning areas be identified and mapped during 
future assessment programs. 
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CONCLUSION 


The Kesagami Lake fishery was found to have an estimated fishing pressure of between 27,308 and 
30,500 angling-hrs or approximately 1.5 angler-hrs/ha which is an increase of over 10,000 angler-hrs since 
1987. Presently this angling pressure is not considered detrimental to the sustainability of the fishery. 
Walleye and northern pike harvests are well within the total potential yield for Kesagami Lake, however, 
an estimated 6,000 to 7,500 northern pike are caught and released annually. If hooking mortalities reach 
10% or greater, especially for small and large trophy sized fish, then the trophy northern pike fishery may 
be in jeopardy. Consecutive age class representation throughout the northern pike population must be 
maintained to ensure recruitment into the trophy size classes. Walleye growth tended to be slow with 
more normal growth patterns seen for northern pike for this portion of Ontario. Wide age and length 
distributions were present in both populations. Presently, walleye and northern pike populations remain 
healthy with high quality fishing for both species. Present angler dynamics were similar to past years with 
mach of the angling activity occurring through the tourist outfitters. Future management strategies 
include; establishing and monitoring the proposed 30,500 angler-hrs/yr (1,500 anglers/yr) allocation; 
continuing to fund, through government and partnered funds, low cost annual and periodic (i.e. every 10 
years) assessments and managing the fishery within an ecosystem framework using a multi-management 
approach that includes, tourist outfitters, First Nations of Ontario, OMNR Cochrane District and Ontario 
Parks staff and interested public and involving both natural science and socio-economic principles. 


LITERATURE CITED 


ADAMS, G.F., AND C.H. OLVER. 1977. Yield properties and structure of boreal period communities 
in Ontario. J. Fish. Res. Board Can. 34:1613-1625. 


ARMSTRONG, E.R. 1984. Kesagami Lake fisheries studies 1984. Unpubl. Ontario Ministry of Natural 
Resources Report, Cochrane. 59 pp. 


BACCANTE, D.A., AND P. COLBY. 1991. Quantifying walleye angling success. Am. Fish. Soc. Sym. 
12:397-405. 


BOSTOCK, H.S. 1970. Physiographic subdivisions of Canada; Pages 11-30 in Geology and Economic 
Minerals of Canada, Geological Survey of Canada, Economic Geology Report No. 1. 


BROUSSEAU, C.S., AND E.R. ARMSTRONG. 1987. The role of size limits in walleye management. 
Fisheries 12(1):2-5. 


BURKHOLDER, A. 1992. Mortality of northern pike captured and released with sport fishing gear. 
Alaska Dept. Fish and Game, Div. Sport Fish, Fisheries Data Series 92-3 Anchorage. 29 pp. 


CASSELMAN, J.M. 1978. Effects of environmental factors on growth, survival, activity, and exploitation 
of northern pike. Am. Fish. Soc. Spec. Publ. 11:114-128. 


CASSELMAN, J. M., E.J. CROSSMAN AND C.J. ROBINSON. 1995. Assessing sustainability of trophy 


muskellunge fisheries. Submission to the Managing Muskies in the 90s workshop. Kemptville, 
Ontario. 27 pp. 


af 


COLBY, P.J., RE. MCNICOL, AND R.A. RYDER. 1979. Synopsis of biological data on the walleye 
Stizostedion v. vitreum (Mitchill 1818). FAO. Fish. Synop. No. 119. 139 pp. 


COLBY, P.J. 1984. Appraising the status of fisheries: rehabilitation techniques. Pages 233-257 in V.W. 
Cairns, P.V. Hodson, and J.O. Nriagu, editors. Contaminant effects on fisheries. Wiley, New 
York. 


DIANA, J.S. 1983. Growth, maturation, and production of northern pike in three Michigan lakes. 
Transactions of the American Fisheries Society 112:38-46. 


DODGE, D.P., G.A. GOODCHILD, I. MACRITCHIE, J.C. TILT, AND D.G. WALDRIFF. 1984. Manual 
of instructions: aquatic habitat inventory surveys. OMNR, Fish Branch. Toronto. 46 pp. 


FULFOR), P.J. 1993. Nearshore community index netting (NSCIN)-1993 sampling methods. Unpubl. 
Ministry of Natural Resources Lake Simcoe Fisheries Assessment Unit Report 1993-1, Sutton West, 
Ontario. 13 pp. 


HENDRY, C.D., AND D. PAYNE. 1987. Kesagami Lake fisheries study interim report 1985-86. Unpubl. 
Ontario Ministry of Natural Resources. Report, Cochrane. 48 pp. 


HOENING, J.M., AND W.D. LAWING. 1982. Estimating the total mortality rate using the maximum- 
order statistic for age. ICESCM 1982/D:7. Statistics Cttee. 13pp. 


HOKANSON, K. E. F. 1977. Temperature requirements of some percids and adaptations to the seasonal 
temperature cycle. J. Fish. Res. Bd. Can. 34: 1524-1550. 


HUBBS, C. L., AND K.F. LAGLER. 1958. Fishes of the Great Lakes region. University of Michigan 
Press, Ann Arbor, Michigan. 213 pp. 


LADOUCER, D.L., AND D.A. PAYNE. 1986. Maturity of Kesagami Lake walleye II - final report. 
Unpubl. Ontario Ministry of Natural Resources Report, Cochrane. 20 pp. 


LESTER, N.P., AND E.A. TRIPPEL. 1985. Creesys user manual. Ontario Ministry of Natural Resources 
Fish Branch. Toronto. 


MOSINDY, T.E., W. T. MOMOT, AND P.J. COLBY. 1987. Impact of angling on the production and 
yield of mature walleyes and northern pike in a small boreal lake in Ontario. North American 
Journal of Fisheries Management 7:493-501. 


ONTARIO MINISTRY ENVIRONMENT. 1989. A guide to the collection and submission of samples 
for laboratory analysis. Laboratory Services Branch. Rexdale. 81 pp. 


ONTARIO MINISTRY NATURAL RESOURCES. 1982. Partitioning yields estimated from 
morphoedaphic index into individual species yields. Report of SPOF Working Group No. 12. 
Ontario Ministry of Natural Resources, Toronto. 71 pp. 


. 1983. The identification of over-exploitation. Report of Strategic Plan for Ontario Fisheries 
Working Group 15, Toronto. 


32 


. 1992. A proposal for management of recreational fishing quality in the Northwest Region. Unpubl. 
report of the Northwestern Region Tech. Subcommittee on Recreational Fishing Quality. 55 pp. 


PAULY, D. 1984. Fish population dynamics in tropical waters: a manua! for use with programmable 
calculators. ICLARM Studies and Reviews 8, Manila, Philippines. 325 pp. 


PAYNE, D.A. 1985. Maturity and fecundity of Kesagami Lake walleye I - interim report. Unpubl. 
Ontario Ministry of Natural Resource Report, Cochrane. 32 pp. 


PIERCE, R.B., C.M. TOMCKO, AND D.H. SCHUPP. 1995. Exploitation of northern pike in seven 
small north-central Minnesota lakes. North American Journal of Fisheries Management 15:601-609. 


RICKER, W.E. 1975. Computation and interpretation of biological statistics of fish populations. Bull. 
Fish. Res. Bd. Can. 191. Ottawa. 392 pp. 


ROWE, J.S. 1972. Forest regions of Canada. Canadian Forest Service, Dept. of the Environment, 
Ottawa. 172 pp. 


SCHOLTEN, S.J. 1992. Moosonee District tourism lakes fisheries assessment 1992. Unpubl. Ontario 
Ministry of Natural Resources Report. Moosonee. 35 pp. 


SCOTT, W.B., AND E.J. CROSSMAN. 1973. Freshwater fishes of Canada. Fish. Res. Bd. Can. Bull. 
Ottawa. 392 pp. 


SOKAL, R.R., AND F.J. ROHLF. 1981. Biometry, the principles and practice of statistics in biological 
research. Second Edition. W.H. Freeman and Co. San Francisco. 859 pp. 


STEEDMAN, R.J. 1994. Ecosystem health as a management goal. J.N.Am. Benthol. Soc.13(4):605-610. 


STEEDMAN, R.J., AND W. HAIDER. 1993. Applying notions of ecological integrity. Ontario Ministry 
of Natural Resources, Centre for Northern Forest Ecosystem Research, Thunder Bay, Ontario. 


THOMPSON, J.E. 1994. Kesagami Lake Provincial Park fisheries assessment initiative 1994/95. Unpubl. 
Ontario Ministry of Natural Resources Life Science Report No. 2. Cochrane. 20 pp. 


.D. PUDDISTER, AND R.A. STEWART. 1996. Dynamics of a walleye and northern pike fishery 
within Kesagami Lake Provincial Park. Ontario Parks Life Science Report No. 4. OMNR 
publication. Cochrane, Ontario. 92 pp. 


THURSTON, P.C. 1991. Geology of Ontario: introduction. Pages 3-26 in P.C. Thurston, H.R. Williams, 
R.H. Sutcliffe and G.M. Stott, ed. Geology of Ontario. Ontario Ministry of Northern Development 
and Mines. Toronto, Canada. 


WILCOX, C., AND N. LESTER. 1994. Development of index netting standards for Ontario lakes. 
Unpubl. Ontario Ministry of Natural Resources Fish. Assessment Unit Network Report 1994-1. 10 


PP. 


33 


TABLES 


34 


he in 
is hau 
i: a _ 
adie 
i 
a a ae : Ve pm = 
: wi } Arie _ On \, 
‘ fi ae ' Th Ue an 
ie Gs 
i i a) 
' | i ' iY i 7 ; Hy 
i Hy = . y 
oe 7 : 
ih > a 
a ij ; 
fueay = 
ai 
i 4 
’ ' 
; j H i 
} 
af 
. | Ay ls oo eu 
: _ y : r . : a f 7 . f had : : - 


St 


60LI 7L8 66691 £0€S (aga Lb L67 769 JRO], Ss200V 

887S 8697 80ELT 86L7 oY bl b67 L69 [BIOL 

L8S7 OzEI c£98 LE6 ve Of $6 9E7 YUON 

CEB Sbhbl 88r8 101 EE 97 scl 8L7 ISIMUYINOS 

LOSE Ses OfrOl 668 i 81 Lt es! JSBIYINOS dulaoy 
i) sJy-19]3ue siy-J9|due sjunoo sjuno9 SMOIAIOIUL s19]3ue soeds adAy 

%S6 das yoy yoy AWAOR URI JO ‘ON JO ‘ON JO “ON AJAINS AdAINS 

payewns| poasasqo 


SS a a aa, 


“6661 24e'] Wwesesay sAavins [999 ssaooe pue Bulaos Aq poyoda Woya Buljsue paasosqgo pue payewnsy “| qe] 


Qt 


‘paysaarey aAaqpem JO Jaquinu ay) UO paseq seM (4H) WOYaAsoarey payeuns, 


90'0 080 €77 611 7901 I9TE c191 O8SEl 900 bl 0 LOE £S6£ 66691 0S [RIO] ssa00¥ 

91°0 £9°0 6061 bL6 8Ieh 6LIL £99€ SSZLI Z10 790 €7E 9ZLI 80ELZ 86LZ [RIOL 

HK) 95°0 6S7 zel 69b COPE 9€LI LE8b L0°0 LS°0 99 BES Z£98 LE6 4ON 

70 780 768 SSP S707 80LE 7681 1869 810 80 L81 8h8 888 1101 JSOMYINOS 

L1V0 rS°0 8891 1S8 p78 71S 8097 pS9S 80°0 Or'0 OL Ove O£r0l 68 jseayynog == SulAoY 
ID ID SIY-19]|3ue sJy-Jo|3ue goeds ad A} 

ANH ano %S6 as PaisaareHe = %S6 as waned anH and —sopaysaareyY = ydneD uo Hoy AaAin§ Adaing 

paewnsy poalasqgo payewnsq poAsasqgO 


“C661 J¥e] lwedesay SAdAINS [90J9 Ssa00B pUe BUIAOI WOJ pajyewjsa aAa|jeM JO JSaATeY pue Yyojeo Woy sajsuy ‘7 2qeL 


is 


‘paysaarey ayid wayyou jo Jaquinu ayy UO paseg sem (ANH) HoysAsoarey paewnsy, 


100°0 b70 6C Sl Sc Sa ES £97 6t0P 100°0 70 9 99cl 66691 €0ES [R10 L SS999V 
00:0 £70 0 0 0 L061 €L6 OPED 00°0 cT0 0 919 80ELT 86L7 TBI0L 

000 0€ 0 0 0 0 HIT L9S L8SC 00°0 L770 0 LSC E98 Ltt YUON 

000 Sco 0 0 0 SOrl LIL OI? 000 610 0 961 88b8 1101 JSIMUIINOS 

000 810 0 0 0 799 8Ee 9781 00°0 610 0 £91 OErOl 6¢8 yseayynog == BULAOY 


1) fe) siy-Jo]due s1y-s9]3ue aoeds adi 
ANH ano %S6 as paisaareH = %S6 as waned aNH aN ~~ parsaarepyy = 1YsNRD voy yoy Aaaing Aaaing 
pe ee ee en ee ee ee 
poyewnsy poalasqo poyewiysy paasjosqo 


“C661 O4e’] lwesesay sAacins [9019 ssaooe puw BUIAOI WOY payeuslysa ayid wsayOU JO JSaATeY puB Yyoed “WoYe Jojsuy “¢€ IGE] 


8t 


ee 858 ee ee 


60L1 78 66691 OES aa Ly L67Z 769 SS209V 
8875 8697 80ELZ 86L7Z LE bl p67 L69 BuLAoy 

S661 
819 Ove S18SZ 6708 OLI 99 ZLE £76 SSI00V 
6SIP CO’ 1S6LI 16b7 9€ 9¢ 707 76h BulAoYy 

1661 
%S6 as uoyd yoy AWANIV Us| JO ‘ON JO ‘ON JO ON AdAING 

Heese acpRnsese _  Padsrasqo 


ee eee 


“C661 - bO6I 24k] HureSesay sAaasns J2019 Ssao0B pue BUIAOI Joy paylodas yoyo Suljdue paarosqo pue payeunyss [BIO] “p I3qeL 


6t 


"]9919 SS900B WIOY SI JSaAIeY dxId WIAYVON "J99I9 BUIAOI WOW We FQH/ANO pue yoyeo ‘WoOyy :¢661, 
"J2919 ssad0R WO Ue ANH/AND ‘eep pajood jo ayewmsa jsoq, SI UOYA =p661p 

‘potiad jaaI9 ¢7 Ajng 0} 6] 2uUNE WoL payejodeNnxs sje}0O) payewsy  -9861, 

‘AJUO SANJRA PAAJISGQ “9dBIDAOD JJa]CWOSUT °C R61, 

“A[UO Sanka praalasqQ ‘sayeuiysd qi). uireigo 0} poled loys JOJ payonpuoD =: PZél. 


Tn 


00'0 €70 4 9€€9 910 £90 Sep SSZLI 80ELZ €1 ‘ny - 67 AeW AOY/I9V $661 
100 0€ 0 OLI 0016 600 780 0r97 0067 O0SOE [1 ‘3ny - 6 une AOY/I9V rb66! 
00 70 81S L987 070 910 Lvs 99L6 11671 1Z ydag - g] Kew ssa00Vy 29861 
L0°0 0€ 0 171 06b LE0 860 L09 8191 9591 6 ‘any - ¢ aunf ssa00Vy 96861 
00 8£0 ss OLE 670 650 967 109 S101 BI ung - |] oung ssa00y $861 
sy-due/# sy-8ue/4 # # 4y-3ue/# 4y-due/# # # 1y-Sue 
ANH ano JSoATeH ye) ANH HNO JsoATeH yoye) voyq POldd [99D ada], yeah 
ayld WOYON aXalle AA 


a oe 
$661 - P86] De] lwWesessy vos yun sod yoyeo pue ysoarey “YyoJed WoJja Burjsue yo sayeujsa jsaq payeloosse puw sAdAINs 2919 Jo AewUINg “¢ 21qQe] 


ne 


$661 


001 oor 69 406 001 00T L69 C6P 
0'6€ 6L7 OLT CSC G ie TOE OTT OI? LS 
£0 10 (4 I 9 S 00 v0 0 (4 
98E GES L9T O0€ I I T8E b 6b 997 £bC 
OTI 9 ET €8 £17 ie Cc 681 VL? cel Sel 
61 07? a | 81 ¢ ¢ 6£ v0 EC (4 
78 | LS all v v 68 80l C9 £$ 
S661 ¥661 S661 p66! S661 $661 $661 b66l $661 p661 
yu2019g ,S19]3ue JO “ON yuey JUg019q ,sia]3ue JO ‘ON 


a SS — 


yuey 


b66l 


AdAING [9319 SSa00V 


Ov 


‘sdin Suiysy ojdyjnw pue sdin sum yssy JOJ Ssojsue Busia pue sapind spnjout ssajdue yo saquinn, 


AQAING J23IQ BUIAOY 


JB0L 
uoneulquiog 
seo Alf 

yseo ulds 
OIL 

yud 


sulsadif 


pom Burysty 


C661 - P66] BAe] Hwedesay SAdAINS [9010 Ssad908 puke BulAo Aq payodal se pasn spoyjow Buljsuy “9 21qe] 


-- -- -- -- -- -- =< -- INO 
$9 Lbc 89 vOC GE L67 69 991 Sayeys pour) 
I S I v I> I C S epeue) 
ve 671 Ot 06 87 Sil 67 IL OleJUO 
a = [> = i ae a Si [e90°] 
sJajdue sJo|due ssJojdue sJ9|due sJ9|3ue sigj3ue s1ojdue sJojdue ulsHIO 
% JO ‘ON % JO “ON % JO “ON % JO “ON 
$661 v66l $661 b66l 


sso00y 


SUIAOY 


"S661 - P66] D4] twesesay Adains [9019 Aq UIdIIO Jajsuy “2 2qe, 


CY 


cn. — OOOO 


v6 COP 96 88C >8 IS€ $6 SCC pied sano 

v I =e ee | 9 Se a yieg jelousAoig Jodwes 

be a I b TI 8b : L soddin Aeq 

£ IT € 6 € al (é ¢ jwapisas jusUeULIOd-UON 
ssajdue sj9|due ssojdue siaj3ue sigjdue sso] due sJo|due sia|due  QpOd JONSIA 

% JO “ON % JO “ON % JO “ON % JO "ON 

S661 b66l 6661 y66l 
S$Sa00V era SS shi eee 


a 


$661 - P66 24eT lwesesay Aaains 9019 Aq apod JONSIA JaISUY °g 31GB] 


{d]QeI UL UMOYS SB [EIO} BU JO %9'S PaINqiNuoS ssy-Jo[suB OES" s.yssaqpury ‘Woya Suysue gog'Lz ay JO [(S8L'ET - 80€LZ) SY 

~19|3ue €75°¢ JO (0Z9/0LZ) %9 Eb] SIY-19]Bue ES‘] PaInqiNuos CHG] Ul ssajsue OZ yssioqpur] “3'9} suaYINO Bururewas yp JOJ payejNojeo VIM SayBUWN}SI JOYING WOIJ SIBLUISS IS (say-19]3ue BOELT JO %I'LB) S1Y-Jo[sue 
SRL‘EZ 10 SUd[BUe BYP JO %ILg Ajayewixosdde paynqinuos aspo] oye] ItueSesoy pauunsse aM ‘C66] JOY “JONYING YI OJ pajuasaidas dnosd 19]3ue yors Aq pauexe Yoya Jojdue pue si9]3ue JO JoquinuU UO pase Sa}BUWNSS ISO, 
“s19]3ue JO JaquuNu [e}0} Joy siaduassed pur yojid apnyjoul 0} payejnsyesed BIep PH6T OY) UHM yuwued 


jad Zuipue] suo Burwnsse pue syuuad duipury yed uo paseq sem ayewnsa ARALUGIIO “Ppaepowwosse sJojsue JO JoquuNU JO IVUNJSO 3S9qQ May} Ule}GO 0} UOSBIS Surysyy stp Jaye pa}ovjUos ayom ssoyesodo duseo pue sionyinO, 


001 001 001 OOI L6ll Sstl OOT 001 69 VOC 001 00 L69 c6l [R0L 
re ee eee ee eae 
SABMITY 


2 9 90°0 GW, 9 y £0 9°0 £ 8 Fi = a SF: = Ss ca = pueyysng 
sIayIpNO 
¢ S 01 ¢0 S S OF OT 8h bl Be ra = = a = rs = Jouprep 
v b Ie lp b b £8 C6 66 bel cl vl 8 b v0 MCE € S aVAL - JUNO 
QIAIOSG 
€ e ch oP € ie Lol £01 00C OSI LO L0 (4 c 6£ Ol Le c ny Ayjadouoy 
c C aS OE iG G ICC Gil OLT OSC a x a ar 98 Eel 09 9C S.yssoqpury] 
a3po7y 
I I 128 18 ] I Csr — 819 LLS 668 886 086 b89 887 128 18 L09 cl aye] turesesoy 
Ae EE ——————— a na La a 
% % 
S66 = P66 T S661 661 S66l = P66 S66l = F661 S66 = P66 S66! = F661 S661 66! S66l = F661 S661 661 sUeN JonINO 
sJa|due s1o]d ue s1a|3ue s19[3ue sjo]3ue sJojdue 
% JO “ON % JO ‘ON % JO “ON 
asn % 
gsoveunsy 
yuey 1soq yuey ,ewWInsy JayyInO ASAING SSI00V AQAING BULAOY 


ee aaa naan RSE cnt haan ea TERE SERA RTOS IESE IT SUNS SSNS TSE" TESST LENS RHEE 
“S661 - PO6I YET Huresesoy 


JO} SUOJJa 19[3ue poyewunjsa pue swodey sino ‘sKaains [9919 ssaooe pue ZuAos UO paseg “JanyINO Aq asn yuadsad puke UOHepoUUOSOR Jo soed/JaNYyINO Aq ‘ayxe] IWeSesdy WSIA 0} payeWsa sJajsue Jo 19QWUINN 6 3IQeL 


bv 


“SUOHEIO] JOJO ye YysJed ay) Ssadow Jey) SId[due OU SIA[OAUT 
pure ssayyjno sayyo Aq pasn Ajared St YOIYM Bae YOOp ule S.adpo] IY) Sem juIOd ssadzR ay) JO} Ja[Zue sBpoT aye] 1wWesesay sy) SpeMO} paseiq ATIABIY SEM [9919 SS200e JY], 


001 I8€ 00I 967 00l Cee 001 Sol R30. 
al bs 9 81 91 SS 6 8] S< 
I v 0 0 I ¢ £ 91 S 
I b I G I> I fe P v 
b SI € 6 v el 17 L € 
61 IL ff CC LI LS 0c 6€ C 
19 EEC €8 SPT 19 voc c9 IZI I 
sigue sis“ (<;eS:tCSSS“(<;stss—“ (;eti(t‘séCéSNYSU:SO#*#!#OCSIOUO*«SeS=S*<“i*é‘sGS*~“‘CO™CO#;#;#;#+«;+<SmaA~” 
% JO “ON % JO “ON % JO “ON % JO “ON jo “ON 
S661 v66I S661 b66I 
wAAINS [3919 SSa00Y ASAIN [3919 BUIAOY 


eee 
"S661 - POG APAINS J2aI9 Aq Yseq [RIOUIAOI O¥e] lwWesesoy SuNIsIA Usaq JAvY s19][BuUe sredX Jo JaquINU PIAsasqO ‘OT IqGe]. 


SY 


‘syjnsar poyodas ssajdue PIArIsqo JO %98 yuo Jo} Z 2192, Ul pavodas UBL ssa] SBM JSOATEY Pparrasqo $661 PUL; 

‘payiodas Ajsnoraaid uety Jaysty Anyays 

a7e1 uoNduinsuod & JOJ UOHR|NI]ed sty OVW! YSY jeuonippe { papnjoul aaey pue onjea siy) parejnojeoad 9M (9661) ‘Te 19 UOsdwoYy] Aq paviodas 19] aut wey) Jadse} Apyaus st anyea sty) yey) SION, 
‘CET 2198.L) 19°0 JO 1ysIam URs pue BIE bh JO HVWINSA [9919 BUIAOI sf) SEM CGGI JOJ UWS? JSIATEY 

1s9q ING. “(9661 ‘Te 19 UOsdwOYL) By PRs] JO IYsIOM [eIO} payewuysa ue JOJ 3¥ 09'0 JO 14sIOM URAW YIM akayem Op9'Z Jo ayewnyss pajood ayy pasapisuos sem p66] JOJ HeUITIS® IsoATeY 1S9q. 


L661 eLGe 190 8ltr 8 SL oL LT OI? 9 bE 807 c09 769 Ss909V 
£66 8791 190 8IeP ee 187 901 v6l cil 66S L69 BulAoy 
$661 


LIT 8707 09°0 Or9T 89L vel b9s ; SS00Y 
boll Orsi 09°0 OP9C L'69 Ipc 4891 LOE bel 9€P cob BulAoy 
b661 
34 # oo % # 
li in a 34 ayeUll}s2 uaye9 pauonsonb 
uondwinsuos JYysIoM JSOATeY uJ JSoATeY yslj JO Ou ys s19|3ue sio[3ue adhy 
ysy [e10) payewinsy ues 1sog uondunsuod ~—s P2AI9SqO poasasqoO pawinsuos yey ssojsuy jo ‘ON JO ON AQAing 


“6661 - b661 SAAAINS J20I9 ssaddB pue BUIAOI kq paiodas uonduinsuoo aAayjem youn] aoys “TT qe) 


9b 


“sjayorsq Ul [e}0} JO JuadIad YUM ssa[due JO Joquinu PaAsasqo Sapnjoul payuasaidas sane, 


a ne eae oe aes 


= (€) 8 (p) 11 (6) 81 Ad\[Od ON 

(001) 762 (L6) €97 (96) bbz (16) LLI AD1]0d 

a (8) 87 (9€) €01 (92) 1S aIeMY ION 

(001) 6€€ (76) OZE (p9) 781 (pL) Pol oremy 

SSa09V dULAOY SSI99V BuLAOYy aNqunYy 
566I 661 


le Tonegoe Em me ae a DE eg ae ae ee 


“C661 - b661 248] 1weSesay Aoyod surysy e pey dures asoym pue suone(ndos Buys Jo seme ssojdue Jo uotodolg ‘Z] 29eL 


“Ayjenuue paysaarey ase ayid usayou Maj OS JOUIS “eJep [9019 BUIAOI JY] JOJ pajyudsaidas SEM JSIATEY OU JO] LJEp JsaAreY dyxId WUJDYWOU [9919 Ssad9B pasy, 

“QAOGE 9 SB payejnojeo pue (7.51 UNWO) Amend surysiy jeuoeosoay UO sdWIWWOS-Qng [BO1UYOI] UOIDIY ISIMYLON IU UO paseq aJewWNSa PJaIA Jenudjod [eyo], 
‘OO ISosv9U WYN O} Bulpunos pue “ey YZ] ‘Z| JO ease soRyINs aye] eB Buisn pue yWods1 71 # AOdS UNWO UO paseq ajeumnsa path jenuajod jejo], 

“AeEOw Zuryooy 


%O] Wp payesodsoour syayovsq ul anjea ay] “(ay1d wJayOU Joy %Q] pue ¢ pue aXa]]eM JOJ %¢) YS paseajas JO AypEyOW Suryooy 0} Sasso] Sapnjout PIAOUas WYSIOM [PIO], 
"SUONE|NILD p66] JO} YSIOM ayId WayyOU 


URI C66] PIS) “poainseow aiam ayId WoayLOU paydue May AJA se ‘ayid Way yoU JO} Ys payou den pue pajdue pue sAajyem Joy AjUO ys paysue Jo st YsIOM ues, 


(10S) (¢'02) (8S1Z) 
1:92 00€r S70 901 00901 z9'0 OZII 78 67 E aSc 9££9 S661 
(€ 18) (€€) (L6r£) 
TLP O0Er $79 161 00901 790 8707 6SS 67 E OLI 0016 >661 
dl WIYWON 
T7E 006 0) p 7 OOSEl 6L0 6Z0E pE9T 190 SIE SSZLI S66I 
0'rZ 0066 sso Lol OOSEI 6L0 CSCC p8sl 09°0 0r97 0062 $661 
DATE A 
plA/ay Aey/ay JA/3y lAey/ay | 3y a | qeaX hq saisads 
posn MN MN posn AOdS JOdS PoAoulal pajsoArey 1ysIIM poiso~sey Wsnes 
% Kd L AdL AdL % KdL AdL AdL ysl M sla ues ‘ON ‘ON 


“S661 - PO6T FAV] twesesay ayx!d woyyou pue ahayeM JOJ (Ad_L) PI2!A JeNHUDIOd [e10) pue sasso] feI0) JsaArey JO sayeumNsa Jo uOsedWIOD “¢] IQR] 


“(JOL1) 2ouapyuos saddn pue (]D"]) [ada] auUapyUos JOMO] %SG Paiuasaidas soNSNEIS, 
“S198 JYSIWIAAO dsaM SsayIO |] ‘AjUO Sjas aUWIABP 29M PEG] UI SAS Jou BuLIds OM], 


ESE 8b 0 bz 9€ Cice 8 ps % 
98 TI es 80 Ib UI | Wel 
Cz £0 4 £0 Ez £0 70 afew | 
rs L0 9€ $0 pe L0 80 uray 
LL 16 07I 8I II b7 LZ Yyoreo [B10] 
€€ €€ €£ €€ €€ €€ €€ u JQWWING 
eg ee ee eee rr ne ee ee eee 
p LZ 50 8 0£ 67 EC 67 LUI % 
S€l r0 ELI Ex €rl x VL gon 
as 10- Le Z0- e1 b0- 60 qo 
£6 ra) SOl 01 18 Or Or uray 
rau Z 971 ZI L6 ZI 8h yored [B10], 
ra ra ra ZI ZI ra Cl u suds $661 
6 +1 61 691 v9 TEL Vl 8 7E % 
Or 90 oF 8 Le vr 66 aon 
81 10 61 90 Sl el 87 Ben 
67 r0 c€ TI 97 L@ a) ues 
101 El SII tp 06 96 €7Z yoyes e0] 
ce St Se ce Se Se ce u JOWUINS 
Ore 10 LOE 6+ Vl v7 Ll % 
Ore €0 0'6€ r9 ZO rz 66 sion 
L's 10- 6€ L0- 87 50 97 qT 
861 10 biz 87 $9 a | £9 uesy 
8EZ I LSZ re 8L LI SL yore ]eq0] 
ZI ZI ZI Gil ZI ZI (ale u duds 6661 
nie eee Ses Saale a tas eS oa 


ee at a ee a Al a a ec a er a a re oh i ree 
“C661 - F661 2He'] !wesesay uonIsodwos yes yuadsad pue jas Jad yojeo ‘soisads Aq yored yeioy you desy “py ayqey. 


6b 


“pl=U ND ‘801=U NL ‘90M Sazis ajdweg “wuoy pauiqwos ul ajqejieAe AjUO 919M ayxId WayVOU WYsNeO JOU []Id pue jau den JOJ ee ‘9861; 

‘(YaAd) Avs uy pesojood pue (JD) esyays “(Sq) ourds jessop “(QS) aye9s apnjour pasn saimjonys ade Arewlid, 

“PaMatAal 

JOU 919M BIEP MPI ING JOI10NUI aq 0} Jeadde sanjeA aYL “WU O} ddURYD 0} OQ] Aq BuIA;dHjnwW pue sodas Ul UDAIT aNJeA “FS 496] SB Paepnojeos aM SyRAIJUI DOUIPYUOD :98-p86l, 


ddd 9°0 L8 £81 BS ELE O'E8TE b8I 697 CT 00L $8 NIL $661 
Udd 9°0 001 Ist 0 Ebb TLOIP col ¢ 67 v6sl pSl NIL 6661 
1D OL CL 6L 0 COSP 1887 (aa BSoe S19 CTI NO/NIL 29861 
JS St Lp 6b7 TSL9E USbbc 6b7 608 8919 WEE NIL S861 
OS 69 68 Tel 09SbP 6 OP0E cel OICEE C89 bel NUL b86l P4!d WIYHON 
sd L0 Vl Sb € bh bL09 Sb7 e's €9O8E Cp7 NV $661 
sd Vl 0Fl bol GE ELS v0l ot T98e vol NV b66l 
JS WE 601 O17 ¢'60€ 8709 112 LACS, 6 £6€ lz NV 9861 
OS OE 901 68 OL9b €SLS 16 9°98 9 P8E 16 NV $86l 
OS a U = = 8LS s a S8e =e NV b86l 
sd 80 6 Tl 99¢ 9'6E 9°60S IC 18 LOSE 997 NI $661 
sd 80 Lgl LEC 89P 8°89 8EC 9 C88E Orz NUL b661 
OS ss 88 ber vecp TISb 18b L001 ESE 18h NI 9861 
OS 8h L6 969 9D Ebb OPES vOL Lt VELe L06 NI S86] 
oS 6£ c6 S6l 6 vcr Sess (ats CEL OCLE (AES NI b86l AaITe A 
qoumonys IO 8) ad 
ade Arewiid %S6 ues u %S6 ueow u %S6 ueoul u mean) mak soisads 
a3V 1ydlaM punoy uysux] 4104 


“C661 - P861 24e7] 1wWesesay oy!1d woyyoU pue aXajjem pajsue pure jysned you den Jo ade pue yYysIOM punos ‘yBua] yoy aBesaAe JO UOSIeEdWOD “S| 2198], 


OS 


"sade WNIIII[9 


Buisn 9g6] 10} poulqwos eyep Buljsue pue you [13 Jou den pue p66] JO} paulquios eyep Burjsue pue you den “o66] Pue P86] 10} AJUO BIep you den uO paseq soyes AjEuOW dyxId WIOYION, 
“6661 PUR P66] 10} pouIquios eyep Zul[ZuUe pue Jou den UO paseq sajyes AWEWOW dAd]Ie AM, 
(¢sd pg61 Ajneg) o3e wntwixew pure ({¢ “d 626] J9yONY) UeWdeyD-uosqoy “(‘WWODS ‘sJad I9AIOY “Y) 2AIND Yoyed daNEINUUNS “(EE “d CLE] J9xONY) SISATeUB 9AIND Yo}ed apnjoul spor, 
‘(y) oyes Ajyeyow jenuue pue (7) aes AeuOW snosuEjUEIsUI ‘apn passosdxd sayes AWEUOW], 


61-8 81-9 €1-9 L1-9 pasn sa3y 
170 €70 770 St0 £70 970 £70 970 ade wnWixey 
170 €T0 910 LI0 610 170 610 170 uewuidey)-uosqoy 
L70 ce 0 $t0 670 Le0 ce 0 670 ve 0 SAIN YOeI IANepNWND 
+10 S10 800 60°0 S10 910 S10 L10 SAIN YOIB) 
prttid WayON 
(ade wnwixew 10} Z7€) L7-6 67-8 pasn sady 
£10 p10 bl 0 st0 ade Wwnwixeyy 
cl 0 £10 010 O10 uewideys-uosqoy 
0c 0 €c0 610 170 2AIND Ydjed sANEyNWIND 
400 800 $00 $00 SAIN YyoeD 
o2AatteM 
Vv Ud, Vv Z Vv Z Vv Z aPOEW 
$661 b66l 9861 b86l 


C661 - P86I Ze] lwesesay soy ayId WoyOU pue dAa]TeEM JOJ SREWINSI eI AWEHOPY “OT 29"), 


FIGURES 


Sl 


Little 


Ligigami Ligigami 
Bay Bay Hidden 
Lake ae 
~ : 
S 5 . 
> 
| ¥ pr 
Ao 
( Manidosh 
~ Island 
s) 
ue North / 
Patawagamau 
ao ae Lake 
i a ae ome y; 
ean Island / 
outhwest / 
Edgar Southeast / 
Vhs k , 5 
ane Kesagami a. 
Lake Island 
i Kesagami Lodge 
| 
| 
| Opimiskau | 
Bay 
(7 
\ 
Va 


Hudson 


@ Kesagami 
Lake 


Cochrane @ Prov. 
Park 


Park Boundary 


Timmins @ 


Fig. 1. Kesagami Lake Study Area. 
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Fig. 2. Kesagami Lake fishing location 1 km sq. grids used during the 1994 and 1995 angler 


surveys. Area sectors shown used in 1995 only. 
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Fig. 3. Spring and summer trap net locations and chemistry stations used in the assessment of 
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Fig. 6. Reported areas of fishing pressure from the roving creel survey for Kesagami Lake 1995. 
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Fig. 7. Reported areas of fishing pressure from the access creel survey for Kesagami Lake 1995. 
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Fig. 8. Summer trap net catch composition for Kesagami Lake nearshore fishery assessment 1994 
and 1995. Species codes are as follows; Lake Whitefish (LW), Lake Herring (LH), Northern 


Pike (NP), Longnose Sucker (LNS), White Sucker (WS), Yellow Perch (YP) and Walleye (W). 
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Fig. 9. Fork length frequency distributions, by percent of catch, for trap netted and angled 
Star symbol (*) denotes a significant difference 
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walleye for Kesagami Lake, 1984-95. 


(Kolmogorov - Smirnov test, p<0.05). 
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Fig. 10. Age distribution and growth curve for trap netted and angled walleye for 1995. 
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Fig. 11. Age distribution and growth curves for trap net and angled walleye combined for 1986, 


1994 and 1995 and trap net data for 1984. Growth curves used mean fork length at age with 


corresponding 95% confidence intervals. 
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Fig. 12. Analysis to determine sensitivity of age of full recruitment for a variety of Z values. 
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Fig. 13. Fork length (FL) frequency distributions by percent of catch, for trap netted and guide 


measured northern pike for Kesagami Lake 1984 to 1995. 
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Fig. 14. Age distribution and growth curve for trap netted northern pike for 1984, 1986, 1994 
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Fig. 15. Fork length distributions for associated nearshore fish species from trap net studies 
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Fig. 16. Age distribution and growth for associated nearshore fish species from trap net studies 
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APPENDICIES 
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Appendix 1. Physical and chemical characteristics of Kesagami Lake based on aquatic habitat information 
summaries, 1984 and 1994. 


PHYSICAL CHARACTERISTICS 


Maximum depth 8.0 m 

Mean depth 2.3 m (range 1.1 m to 8.0 m) 
Estimated water fluctuation 0.87 m 

Perimeter 193.2 km 

Island shoreline 15.0 km 

Surface area 17,120.0 ha 

Volume 38,668.8x10* m° 

Shoreline development factor 4.2 


WATER CHEMISTRY 


Secchi disc reading EL to*le7-m 

Water colour yellow/brown to blue/green 

Thermocline not present 

Temperature range LOCC HG Se 

Lowest oxygen recorded 7.0 mg/L at 1 m in 1994 and 9.0 mg/L at 5.5 m 

pH 7.5 to 8.0 (neutral) 

Alkalinity 34.2 mg/L in 1995 with wider range recorded in 1984 
(20.5 to 30.8 mg/L to 35.4 to 74.7 mg/L) 

TDS 45 to 70.9 normal for precambrian waters 

MEI 5.6 to 8.9 


Note: No major water chemistry changes since 1984 as recorded in 1994. 
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Appendix 2. CREESYS fisheries information system creel log form (Lester and Trippel 1985). 


Ministry of 
G3 Natural 
251 (84/03) Resources atc chs 
ats Fa ae SL ae 
Samole Fishing 


Area Semple Moce Semple Date Day Weather 

Cooce Start Time Coce Yeer Month Day Cooe Coce 

Count Count Activity Check Interview 
Start Time Stop Time Count 


(FRONT) 


Codes 


Day Weather 
(1) Sunday (0) no obvious adverse effect on fishing activity 
(2) Monday (1) possible adverse effect on fishing activity 
(3) Tuesday (2) adverse effect on fishing activity 

(4) Wednesday 

(5) Thursday 

(6) Friday 

(7) Saturday Observer Name 
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Modified CREESYS fisheries information system creel interview form (Lester and Trippel 1985). 
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Appendix 4. Effort and catch form used in trap net assessment surveys on Kesagami Lake 1994 (Fulford 
1993). 


FORM 1: EBYFORT AMD CATCH FORM 


SAM:___, 
DATA ENTRY USE 


SITE:__ 
GEAR DETAILS 
NET TYPE: MET ¢:___——ss——s«LENGT OF LEADER USED : a5 ORF ae ft 
(XLEADUSE) 
DEPTH OF WATER ALONG LEADER 
@GAP DOD (a): @2CD LEADER (m):_ @SHORE DO (a) :_ 
(GRDEPMAX) (XGRDEPMID) (GRDEPMIM) 
LEAD-85O8E DISTANCE: = a OR tt LEADER ANGLE: _. ae 
(XDISTOFT) i (XANGLE) 
SET DATE (EZFFDTO) : _ SET TUG (EFFTNO) : 3a 
. ’ (12 hour clock, circl, am ~~ pa 
LIFT DATE (EFFDT)- LIFT TIME (EFFTM1) : — -*90P8 
DORATION (hrs) (EFFDOR) : STATUS (EFFST) :__- 
SUBSTRATE AND COVER GENERAL SUBSTRATE CODE : GENERAL COVER CODE : 
$s $B _OBTAILS (% ; 
NEDROCK: 8 BOULDER: % ROBBLE/COSSLE: % GRAVEL /PEBBLE: ) 
SAND: & sILe: \% cCuar: 8 MOCK: &% DETRITUS: i) 
(TOTAL SHOULD = 100) 
COVER DETAILS (%) 
BOULDER: _—_t LOG/TREE: % ORGANIC DEBRIS: . macro: % ccomo: a 
NO COVER:, 


(TOTAL SHOULD = 100) 


WEATHER DETAI 


AIR TEP (C): WATER THO @ 0.3m(C):_. : DAVERT : 


CLOUD: _ PRECIP.:_ ~~ WIND SPEED (KNOTS): 


ADDITIOMAL COMGErTS: (set condition, etc). : 4% 


‘ a —— ye _—— ee 


T3 


Appendix 5. Calculation of angling effort from Kesagami Lake Lodge post-season guest total and pooled creel 
survey estimate, Kesagami Lake 1995. 


Calculation of effort from Kesagami Lake Lodge visitor statistics (C. MacDonald pers. comm.): 


A. Average number for guests in camp/day: 43 

B. Length of operating season (days): 86 

C. Proportion of guests angling: 0.8 

D. Angler-hrs/day (access creel) igi 

E. Proportion of all anglers accommodated 
at Kesagami Lodge (roving creel): 0.871 

F. Estimated total angling effort 26150 [(43 x 86 x 0.8) (7.7/0.871)] 

Notes: 

C. Proportion of guests angling accounts for anglers who did not fish every day, disruptions due to weather, and 
anglers at other camps who didn’t fish Kesagami all the time. 

D. The estimate of the number of angler-hrs/day from the access creel was used because interviews were usually 
done for complete trips at the end of the day. 

E. The roving creel sampled anglers from all camps, whereas the access creel sampled Lodge guests almost 


exclusively. 


Pooled estimate of effort from roving (R) and access (A) creels: 


L 


as 


Access creel effort (16,999 angler-hr) x % Lodge guests (0.98) = 16,659 angler-hr for Lodge guests (A). 


Roving creel effort (27,308 angler-hr) x % Lodge guests (0.87) = 23,758 angler-hr for Lodge guests (R). 


. Relation of A effort/R effort = 16,659/23,758 = 0.70 


Estimate of non-Lodge effort missed by roving creel = Roving total - Roving Lodge = 27,308 angler-hr - 23,785 
angler-hr = 3,523 angler-hr which is the Roving non-Lodge effort. 


. Convert roving to access non-Lodge effort as follows: 


Roving non-Lodge effort (3,523 angler-hr) x Access/Roving correction (0.70) + Access Lodge effort (16,659 
angler-hr) = 19,125 angler-hr. 


Therefore the pooled estimate = 19,125 angler-hr. 
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Appendix 10. Basic fish attributes collected for trap net captured walleye, Kesagami Lake 1995. 
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Appendix 11. Basic fish attributes collected for angled walleye, Kesagami Lake 1995. 
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Appendix 12. Basic fish attributes collected for angled and trap net caught walleye, Kesagami Lake 1995. 
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Appendix 13. Basic fish attributes collected for angled and trap net caught male walleye, Kesagami Lake 1995. 
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Appendix 14. Basic fish attributes collected for angled and trap net caught female walleye, Kesagami Lake 1995. 
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Appendix 17. Basic fish attributes collected for trap net captured northern pike, Kesagami Lake 1995. 
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Appendix 18. Basic fish attributes collected for trap net captured lake whitefish, Kesagami Lake 1995. 
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Appendix 19. Basic fish attributes collected for trap net captured lake herring, Kesagami Lake 1995. 
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Appendix 20. Basic fish attributes collected for trap net captured longnose sucker, Kesagami Lake 1995. 
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Appendix 21. Basic fish attributes collected for trap net captured white sucker, Kesagami Lake 1995. 
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Appendix 22. Basic fish attributes collected for trap net captured yellow perch, Kesagami Lake 1995. 
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Appendix 23. Comparison of assessed ages of walleye from scales and dorsal fin spines, Kesagami Lake 1994 and 1995. 
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Appendix 24. Comparison of assessed ages of walleye from dorsal fin spines and otoliths, Kesagami Lake 1994 and 1995. 
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uf assessed ages of northern pike from scales and pectoral fin rays, Kesagami Lake 1994 and 1995. 
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Appendix 26. Age-length key for Kesagami Lake northern pike 1994 and 1995. 
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Appendix 27. Fulton condition factors for northern pike and walleye, Kesagami Lake 1994 and 1995. 
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Note: Calculated as (RWT(g)/FL(mm)‘3)* 1000000. 
Value of r for regression of condition factor on FL; regression is significant (*) 
for all walleye and northern pike (p<0.05), but not within each length class. 
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Value of r for regression of condition factor on FL; regression is significant (*) 
for all northern pike (p<0.05), but not within each length class. 
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Appendix 28. Functional regressions between fork length and round weight for northern pike and walleye, 
Kesagami Lake 1994 and 1995. 
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Appendix 29. | Kolmogorov-Smirnov test statistics and p-values for comparisons of walleye and northern pike 
fork length frequency distributions, Kesagami Lake 1994-1995, P-value of <0.05 indicates a significant difference 
between distributions. 
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Note: Comparisons were not done with 1984 and 1986 data as raw frequency distributions were not 
available. 
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Appendix 30. Water chemistry statistics for Kesagami Lake Provincial Park 1995. 
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*Only station #11 showed maximum temperature of 23.0°C which is within the critical range for northern 
pike. 
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Appendix 31. Bird observations Kesagami Lake 1995. 
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“Species codes follow first four letters for single name species and the first two letters of each word for 
double name species. Great Blue Heron (GTBH) and American Black Duck (ABDU) are also represented. 
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Appendix 32. Mammal observations Kesagami Lake 1995. 


Tes (Leth ere 


*Species codes follow first four letters for single name species and the first two letters of each word 
for double name species. 
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Appendix 33. Wildlife observations reported by the 1994 creel crews located at Kesagami Lake. 


94.06.10 Caribou One bull caribou seen trotting down shoreline beside camp | Robin Stewart 
at 22:45. 
94.06.13 Caribou Report of a cow and calf swimming by Pickerel Point. Reported to 
Robin Stewart 


94.06.13 Herring Gull A total of 14 nests were found on Bird Island. Ten nests Robin Stewart 
had 3 eggs, 2 nests had 2 eggs and 2 nests had | egg. 


94.06.19 Report of a caribou walking on shore near lodge 


94.06.22 Double-crested Two seen on Bird Island Robin Stewart 
cormorant 


94.06.22 Herring Gull Newborn herring gull chick photographed on Bird Island 


94.06.24 Eagle Bald or golden eagle photographed on east shore of Otter Robin Stewart 
Bay. 
94.06.25 Caribou Report of 4 caribou walking along east shore of Kochichi Reported to 
Bay. Robin Stewart 


94.06.25 Found an active osprey nest on North Point of Big Island 


94.06.27 Eagle Saw bald or golden eagle on Black Spruce on northshore Robin Stewart 
of Outlet Bay. 


94.06.30 One seen on Big Island along the south shore. Bob Florean 

94.06.30 Caribou One observed on Big Island by angler and considered Reported to Bob 
different from the caribou above. Florean 

94.07.03 Caribou Saw young caribou - possibly a yearling near east side of Bob Florean 
South Bay. 

94.07.07 Caribou Two caribou (one was a large bull) seen on shore opposite | Bob Florean 
south shore of Big Island. 


94.07.27 Saw cow and calf at P16 and P17 walking in forest. 

94.07.28 Caribou Report of a cow and a calf swimming in Ligigami Bay by Reported to 
angler. Robin Stewart 

94.07.28 Bald Eagle Two adult bald eagles reported near Pickerel Point by Reported to 
angler. Robin Stewart 

94.08.15 One nest reported at north tip of Big Island on the west Steve Scholten 
side. 


“Locations used in text are as follows; Pickerel Point (N16), Bird Island (M10), Otter Bay (Ligigami Bay), Outlet 
Bay (Kochichi Bay), South Bay (Bay south of Big Island). 
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